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Foreword 



1\\qPDP-1 2 Maintenance Manual published in four separate volumes, is a guide for Field Service Engineers or 
other personnel involved with the care and maintenance of the PDP-1 2 Computer. The Maintenance Manual is 
organized as follows: 

VOLUME I PRINCIPLES OF OPERATION 

This volume contains a description of PDP-I 2 logic. An overall view of the system is presented in 
seven chapters entitled Central Processor, Memory, Input/Output, Teletype, LINC Devices Tape 
Processor, and Prewired I/O Bus Options. The text describes logical relationships among the vari- 
ous elements of the PDP-1 2. 



VOLUME 11 INSTALLATION AND MAINTENANCE 

The first chapters of this volume describe the unpacking, installation, and preliminary check-out 
procedures for the PDP-1 2. The remainder of the book comprises procedures used in the day-to- 
day maintenance, adjustment, and repair of the computer. 

VOLUME III LOGIC SCHEMATICS 

Volume III consists primarily of flow charts and block schematics that describe the PDP-1 2. The 
block schematics, lists, and flow charts in Volume III are reduced (1 1 in. x 17 in.) versions of the 
engineering drawings. 



VOLUME IV MODULE SCHEMATICS 

The circuit schematics in Volume IV describe all the module types used in the PDP-1 2, including 
both the regular production DEC modules and those designed especially for the PDP-1 2. 



PDP-12 System Drawings 



INTRODUCTION 

This volume contains all block scheimU.cs and flow diagrams for ti.e I'DIM 2A. The PDIM 2A system conngL.ra- 
tion is the largest of three standard PDIM 2 systenr configurations; PDP-1 2A. PDP-1 2B, and PDP-1 2C. Hngmecr- 
Drawing D Dl PDP-1 ^-0-1 indicates the block schematics and tlow diagrams that apply to each particular sys- 
tem configuration. Module crcmt diagrams for the PDP-12 are located in Volume 4 of the PDP-1 2 Maintenance 
Manual (DEC-1 2-HR4A-D). 

All drawnrgs that appear in this volume are urcluded in the set previously supplied with the equipment. Individu- 
al drawings ,n the original equipment set may differ from those printed in this manual because ot changes and up- 
dating. In such cases, the original equipment drawings are to be used. 

DRAWING NOMENCLATURE 

Each Sec drawing is identified by a short descriptive title and a five-part alphanumeric code. An example of the 
code is given in Figure 1. 



SIZE 

DRAWING TYPE 
(BLOCK SCHEMATIC) 



BS EP'12 



CPS 



IDENTIFIER (CENTRAL 
PROCESSOR STATES) 

CHANGE NUMBER 



EQUIPMENT DESIGNATION 
(PDP-12 CENTRAL PROCESSOR) 



i2-OI8i 



Figure 1 Drawing Identification Code 



Size 



The 



first letter indicates the size of the drawing: A, B, C, or D. Size A is the smallest. 



Type 



The next 



two letters identify the type of drawing, using the following code: 



Al) 


Assembly Di'iiwing 


Mi 


Arra!igc!iic!it Drawing 


BS 


Block Schematic (loiiic and circuitry) 


CD 


( able Diagram 


CL 


Cable List 


CS 


Circuit Schematic (electncai components) 


L)I 


Drawing Index 


ID 


l-'low Diagram 


KS 


Key Slot 


ML 


Master Drawing List 


MU 


Module Utihzation (rack locations) 


PL 


Parts List 


PW 


Power Wiring 


RS 


Replacement Schematic 


TD 


Timing Diagram 


UA 


Unit Assembly 


WD 


Wiring Diagram 


WL 


Wiring List 



Equipment 

The third part of the drawing code specifies the device, component/or other discrete part of the PDP-1 2A to 
which the information on that drawing applies. 

Examples: VC12 CRT Display Control 

TU55 LlNCtape Transport 

7005983 Fan Housing Assembly 

H95 1 Cabinet Assembly 



Change Number 

The next digit reflects major design changes in the equipment described on the drawing. 



Drawing Identifier 

The final portion of the alphanumeric code identifies the drawing itself, either by a three-letter abbreviation or 
series number. The abbreviation usually suggests the full title of the drawing. 

Examples: MPG MEM Page Extn Control 

IPC Interprocessor Cables 



SIGNAL NAMES 



Hvery signal on a block schematic is given a name that identifies the origin, nature, and assertion level of the sig- 
nal. When the signal originates from a flip-flop, the output side (1 or 0) is given in parentheses. 

Examples: CYI ADD NDX H 

The origin of the signal ADD NDX is found on drawing D-BS-EPl 2-0-CYI. 
The signal level is HIGH (H) for assertion. If tiie signal is a pulse, H would 
indicate that the signal is positive-going* 

CPS EXECUTE (1)H 

The signal originates from the EXECUTE flip-flop on drawing D-BS-EPl 2-0-CPS. 
It is taken from the I output and is asserted when that output is HIGH. 

MODULE IDENTIFICATION 

Inside each logic symbol on a block schematic is a name code. The name code identifies the type of module on 
which the element is found and the location of that module in the logic rack. The modules are arranged on the 
rack in two groups in vertical rows, upper (memory) and lower (processor). The rows are identified by capital 
letters from right to left on the wiring side of the logic rack. The upper rows are labeled, A, B, C, D, E, F; the 
lower rows are labeled H, J, K, L, M, N. 

Each row contains 40 module slots, numbered 1 through 40 from top to bottomo 

Example: M119 H26 

This gate is on an Mil 9 DEC module located in row H, slot 26. 

Many flip-flops have a descriptive name in addition to a location code. 

Example: CPS FETCH M2I6 K06; FLK LINK M216 J12. 

The first part of a descriptive name identifies the drawing. 

All DEC module connector blocks have 18 pin positions. The pin positions are identified by capital letters A 
through V (G, I, O, and Q are omitted), reading from right to left on the wiring side of the logic rack. All mod- 
ules used in the PDP-12 are double-sided; thus, each pin position provides two pin terminals. There are a total of 
36 connections to each module. On the block schematics, each pin is identified by a letter-number code outside 
the logic symbol, adjacent to its associated signal. The letter specifies the pin position. The number indicates 
which side of the module is used (side 1 is the component side). 

Examples: M2 Pin position M, side 2 

HI Pin position H, side 1 

Some of the modules used in the PDP»1 2 are double-width and occupy two slots in adjacent rows of the rack. 
An individual element on such a module is coded in a normal manner; the location number specifies only the row 
and slot to which the element is connected. On some drawings (such as those for the memory axis selectors), an 
entire circuit is identified collectively; in this case, both slot locations are identified. 

Examples: G611 C06 D06 

This double-width module is found at slot 06 in rows C and D. 

LOGIC SYMBOLOGY 

The logic symbols used in these drawings conform basically to MIL-STD-806B. 



Assertion Levels 



In the truth tables, H represents a HIGH (+3V) assertion level or a positive-going pulse, and 1, represents a LOW 
(OV) level or a negative-going pulse. 

On the drawings, a small circle at the input to a function indicates that the signal must be LOW for assertion, if 
there is no circle, the assertion level is HIGH. Similarly, a small circle at the output of a function indicates that 
the output level is LOW when the function is TRUE, if there is no circle, the TRUE output is HIGH. 

AND, NAND 

Figure 2 shows the symbol for an AND gate and the general form of a pure AND function. The output of an 
AND function is HIGH only if all the inputs are HIGH. 
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Figure 2 AND Gate Symbol, AND Function, and Truth Table 



}2-OI82 



Figure 3 shows a 3-input version of a NAND (Negated AND) function. The output is LOW only if all inputs a 
HIGH. 
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12-0183 



Figure s NAND Gate 



UK, INUH 



iMgLire 4 shows the symbol for an OR gate and the general form of a pure OR function. The output of an OR 
funcrion is HIGH if any or all inputs are HIGH. 
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Figure 4 OR Gate Symbol, OR Function, and Truth Tabic 



i2-0f84 



Figure 5 shows a 3-input version of the NOR (Negated OR) function. The output is HIGH when any or all inputs 
are LOW. 
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Figure 5 
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12-0185 



NOR Gate 



Note that the NOR truth tables are the same as those for NAND; however, the signal levels are reversed. Differ- 
ent gates are used for design convenience and circuit function simplification. A NOR gate is used to emphasize 
that any input or combination of inputs will activate the function (make it TRUE). A NAND gate is used to em- 
phasize that all inputs must be asserted to activate the function. The NOR and NAND gates are schematic repre- 
sentations of DeMorgan's Law, , , 



Flip-Flops 

Figure 6 illustrates a flip-flop. A nip-flop has four inputs: SIT (S), RFSFT (R). DA'l A fD). and (LOCK fC). 
Hach flip-flop has two outputs, 1 and 0. The flip-flop is bistable; it remains in one or its two logic states f 1 or O) 
until an input condition causes it to change. 

A flip-flop is set to the I state if either of the following conditions occurs: 
CL A negative-going pulse appears at the SET input. 

Ix The DATA input is HIGH, and a positive-going pulse appears at the CLOCK input. 
A flip-flop is set to the 0 state if either of the following conditions occurs: 
(L A negative-going pulse appears at the RESET input. 

h. The DATA input is LOW, and a positive-going pulse appears at the CLOCK input. 
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A1 12-0187 

Figure 6 Flip-Flop 



When a flip-flop is in the 1 state, the 1 output is HIGH and the 0 output is LOW. When a flip-flop is in the 0 
state, the 0 output is HIGH and the 1 output is LOW. 

Redefined Flip-FIops 

Figure 7 illustrates a "redefined" flip-flop. The redefined flip-flop is physically identical to the flip-flopshown in 

Figure 6. The difference, however, is the manner in which the inputs: S (SET), R (RESET), and D (DATA) and 
the outputs: 1 and 0 are logically defined. In Figure 7, note that the pin numbering of the S and R inputs and 
the 1 and 0 outputs are opposite those shown in Figure 6; in addition, the D input is shown with a small circle to 
indicate that a low signal enables the change of state, thereby identifying the flip-flop as redefined. 

Normally, the S and R inputs of a redefined flip-flop are high; a change from a high state to a low state at either 
of these inputs causes the flip-flop to SET or RESET respectively. If the D input is LOW and a pulse is applied 
to the C input, the redefined flip-flop goes to its logical I (SET) state and, conversely, to 0 (RESET) in the oppo- 
site case. 



One-Shot Deiny 

The symbol for a one-shot delay function is shown in Figure 8. When the delay is not activated, it remains in the 
0 state, and the output is LOW. 

When any of the inputs goes from HIGH to LOW (level change or pulse), the output goes HIGH and remains 
HIGH until the specified delay time has elapsed. The delay-time range can be determined from the pin connec- 
tions and the proper table in the DEC Logic Handbook {M302 module). 
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Figure 7 "Redefined" Flip-Flop 
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Figure 8 One-Shot Delay 



Delay Lines 

The symbol in Figure 9 represents a tapped delay line. 

The outputs are arranged in two rows, from left to right: J2 to N2 on the top, and P2 to U2 on the bottom. The 
taps provide delays from 50 ns (J2) to 500 ns {U2) in 50 ns steps. - 
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12-0190 



Figure 9 Delay Line 

Schmitt Trigger 

The symbol for a Schmitt Trigger function is shown in Figure 10. 
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Figure 10 Schmitt Trigger 



When the function is inactive, the 0 output is HIGH, and the 1 output is LOW. When the input level rises from 

below the lower voltage threshold to above the upper voltage threshold, the outputs reverse state. The outputs 
remain in this state until the input voltage falls below the lower voltage threshold again. 

Amplifiers 

The symbol in Figure 1 1 represents a current or voltage amplifier. 
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Figure 1 1 Amplifier and Inverters 



If a small circle appears at either the input or output (but not both), the gate functions as a signal inverter. 



Other Functions 



A rectangle is used to represent many circuit functions (such as pulse amplifiers, inhibit drivers, clocks, etc.). Nor- 
mally the circuit context or the element name clarifies the function intended. For specific uses, refer to the par- 
ticular module schematic in Volume 4 of this manual, or to the DEC Logic Handbook. 
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TCI 2-0" 16 

TCI2-0-L IP 

TCt2-g-LCS 
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TCI2~0-LCXF 

TC12-0-LGP 

TCI2-g-L IN 

TC12-D-LMU 

TCI2-0-LRE 

TC12~9-LRL 

TCI2-S-LTC 

TCI2-S-LT0 

TCI2-B-LTM 

TCi2-0-LTMR 

TCI2-0-LTR 

TC12~0-LTRA 

TCI 2-0-1 TRB 

TCI2-0-LTRC 

TCl2-a-LTRD 
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^liQ^ DESCRIPTION 



ELECTRICAL 



TAPE UNIT TU 56 



READ & WRITE OPTION 

SWITCH BOARD ASSY 
CIRCUIT SCHEMATIC 

LIGHT BOARD ASSY 
CIRCUIT SCHEMATIC 

FAN HOUSING ASSY 

724 POWER SUPPLY 
CIRCUIT SCHEMATIC 

POWER CONN G790 
CIRCUIT SCHEMATIC 

ANALOG PANEl ASSY 
CIRCUIT SCHEMATIC 

BASIC 4K MEMORY 



MODULE UTILIZATION RACK A-D 
MODULE UTILIZATION (PL) 
MODULE UTIL IZATfON RACK E-F 
MODULE UTILIZATION (PI) 
WIRE LIST 
POWER WIRE LIST 

MCS SENSE AMPS & INHIBIT DRIVERS 
X-AXIS SELECTION 
Y-AXIS SELECTION 
MEMORY CONTROL 
INTER PROC CABLES 
W!R£D ASSYCEMI2) 
WIRED ASSY PL 
POP 1 2 PROCESSOR 
MODULE UTILIZATION RACK44»^ 
MODULE UTILIZATION (PL) 



CONSOLE STARTS 
CONSOLE INDICATORS 
CENTRAL PROCESSOR RUN 
CENTRAL PROCESSOR STATES 
CP TIME STATES 

CENTRAL PROCESSOR TIME PULSES 

CONSOLE SWITCH INPUTS 

CARRY INSERTS 

FLOW & END SHIFT 

LINK LOGIC 

10 & EXT MEM CABLES 

INSTRUCTION REGISTER 

INSTRUCTIONS 

INPUT TO PART A 1^0 

INPUT TO PART BI/0 

10 CONTROL t TIMING 

10 OUTPUT BUFFERS 

RELAY BUFFER 

INTER PROC CABLES 

MEM EXTN AC INPUTS 

MEM PAGE EXTN CONTROLS 

PROCESSOR MISC A 

PROCESSOR MISC B 

PRA PROCESSOR BITS 8 & I 

PRB PROCESSOR BITS 2 & 3 

PRC PROCESSOR BITS 4 & 5 

PRO PROCESSOR BITS 6 & 7 

PRE PROCESSOR BITS 8 & 9 

PRF PROCESSOR BITS 10 & It 

REGISTER CONTROL A 

REG IN ENABLE 2 

REGISTER CONTROL C 

REG ENABLE 4 

REG SHIFT & MQ INPUTS 

PROCESSOR REGISTER LOAD CONTROL 

SKIP FF & H BITS 

EPI2 BITS 

MULQUOTlENT 

PROCESSOR REGI5T0R GATI NG 
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A-MWTUSe-© 



A-ML-rCi2-F 

0-AD-5403 II 2-0-0 
0-CS-5409II2-D-I 

O-IA-5408ir4~0-0 
O-CS-S408I14-0-I 

D-AO-7 005983-0-0 

D-UA-7 24-0-0 
O-CS-7 24-0-1 

C-UA-G783-0-0 
B-CS-G78Bi-0-l 

D-AD-7 005964-0-0 
C-CS-7005964-D-I 

A-MI-EMI2-0 
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A-PL- 
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A-Pl- 
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D-AO ■ 
A-PL- 
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D-MU- 
A-PL- 



-EH 1 2-0-1 
-EM 1 2-8- 1 
■EM 12-0-2 
-EM 12-8-2 
-EM 1 2-0-3 
-EM 1 2-0-4 
-EMS2~0-MCS 
-EMI2-0-MCX 
■EM12-0-MCY 
■EMI2-3-MCT 
•EM12-0-tPGM 
-7005979-00 
7005979-0-0 

■EPl2-g 

■EPI2-3-! 
EP 12-0-1 



D-BS-EP12 
D-BS-EPt2 
D~BS~EPt2 
D-BS-EP 1 2 
D-BS~EP 1 2 
D-BS-EP i 2- 
0-B$-EPI2- 
D-BS-EP12- 
D-BS-EPI2- 
D-BS-EP 1 2- 
D-BS-EP 1 2- 
D~BS-EP12- 
0-BS~EPI2- 
0-BS-EPI2- 
D-BS-EPI2- 
D-BS-EP12- 
D-BS-EPt2- 
D-BS-EPI2- 
D-BS-EPI2- 
D-BS-EPi2- 
D-BS-EPI2- 
D-BS-EP12- 
D-BS-EP 1 2- 
D-BS-EPI2- 
D-BS~EP12- 
D-BS-EPt2- 
D-8S-EPI2- 
D-BS-EPi2.- 
U-BS~EP12- 
D-BS-EPI2- 
D-BS-EP12- 
0-BS-EPI2- 
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-3-FLK 
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-g~INR 
-3- 1 MS 
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-a-lOB 
-3-IOC 
-3-iOO 
-0-1 OR 
-3-1 PC 
-0-MEA 
-e-MPG 
-9-PMA 
-0-PM8 
-3-PRA 
-3-PR8 
-e-PRC 
-a-PRO 
-3-PRE 
-0~PRF 
-3-RCA 
-g~RCB 
-0-RCC 
-3-RCO 
-a-RCS 
-O-RCL 
-O-SKH 
-0-SKL 
■0-MQR 
-0-PPG 
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S£T?RESTORE FIELDS 
SPECIAl LEVELS I 
TTI TELETYPE RECEi\/£R 
TTO TELETYPE TRANSMITTER 
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D„C. PO^EP PROCESSOR LOGIC 
WIRED ASSY(EPt2) 
WIRED ASSY(PL) 
PLOTTER CONTROL (XY!2) 
CLOCK (KWI2-A) 

CLOCK CONTROL CIRCUIT SCHEMATIC 
EXT MEMORY CONTROL (MCI2) 
ADDITIONAL 4K MEMORY (MM8I A) 
ARITHMETIC OPERATION (KEI2) 

PWR FAIL RESTART (KPI2) 



PART NO. 



TTV DATAPHONE (DPi2-A) 
TTY'DATAPHONE (OP 12-8) 
TIME SHARING (KT12) 

CLOCK (KWt2-B) 

CLOCK (KVVI2-C) 
AUTCMAnC PRIORI TY INTERRUPT 
DATA BREAK MULTTPLEXER 
FLOATING POINT PROCE SSCR 
VOACCESS PANEL H309 
ANALYTICAL INSTRUMENTATION 
PACKAGE 

COLOR DISPLAY CONTROL 
COLOR DISPLAY 
Gl 1/601 SCOPE CONTROL 
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D-8S-EPI2-0~SLA 

l)-as~EPt2-8-TTi 
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A-ML-MCI2-0 
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iF OPTION IS NOT R;:uLiiRED IN PRIORI TV ARFA np BLANK 
IS LiSlED FOR CAB A' THRU G ' USE PANEL H95Q-Qa' 

- ASTERISK DESIGNATES OPTIONS THAT REQUIRE H950-QA 
COVER PANEL 

A MAXIMUM OF (2) RS08 OPTIONS AND (I) RF08 OPTION 
CAN BE USED PER CABINET 

TC58 OR DF/DS 32 OPTIONS IN ANY EXPANDER BAY 
RE QU I rE *'ir r-,rr. '"^^^-Q-O DOOR 

CABLING AND OPTION PLACEMENT CONSIDERATIONS. 



1, 0 CABLES TO MM8I 
POSSIBLE 



OPTION TO BE KEPT AS SHORT AS 



ADOmoUAl C^B/h/£TS OAA /I 



FRONT VIEW 



KIOTE f9 



- FILLER STRIP 
{C~MD "7407470-0^0) 

REQ'D VHEH USING Tv^ZZ /Z'^/Ze>/ SS/S S OPTIONS, 



6 !/0 CABLES SHOULD NOT CROSS OVER EACH OTHER FOR 
CABLE LENGTHS (AVAILABLE AND PREFERRED ROUTING 
SEE SHEET DETAIL A 

7 PCI 2 OPTION SHOULD AL/^AYS BE IMMEDIATELY ABOVE 
BAI2 DPT! ON, ALSO CONVENIENT FOR THE OPERATOR. 

8 DS32 SHOULD ALWAYS BE ABOVE DF32 

9- TU56'S SHOULD ALWAYS BE MTD NEAR TOP OF OPTJON 
BAYS FOR OPERATOR'S CONVENIENCE 

to. SHOULD A CONFLICT OCCUR FOR A GIVEN OPTION LOCATION 
RELOCATE LOWER PRIORITY OPTION DIRECTLY ACROSS IN 
BAY 'B' 

PWR CONTROL AND POWER SUPPLY PLACEMENT AND REQUIREMENT 
CONSIDERATIONS 

11 PWR SUPPLIES ALWAYS MOUNT ON THE REAR PLENUM DOOR BUT 
MUSTNOTBE ADJACENT TO DF./DS32 DISC OPTIONS. 

12. A 734B VARIABLE PWR SUPPLY IS REQUIRED TO MARGIN 
THE DF/DS32 DISC OPTION. 

13 A 7 83 P/S MUST BE DEDICATED TO THE D3./0F32 DISC SECTION 

14. ONE OR. MCRE 783 P/S WILL BE USED TO HANDLE OTHER 
OPTIONS IN BAY 'A^ 

15 AN 8^4 PWR CONTROL SEPARATE 20 AMP SERVICE (ON SAME 
PHASE AS COMPUTER) IS USED FOR THE FIRST OPTION 
CAB AND WILL HANDLE AS WELL OTHER BAYS 

16 THE RS/RF08 AND MAG TAPE CABS WHICH ARE COMPLETELY 
DEFINED IN OTHER PRINT SETS USE THEIR OWN POWER 
CONTROL AND WILL REQUIRE SEPARATE 20 AMP SERVICES. 

OTT/^A' RCU5//CjR/fAr/OAA3 

IT A FOIL lE/VGFR DOC^ /^/Ay oS£r/D 
C// T//e F/^O/AT Of-' AU OPr/C/v R^ie///? R 
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h/lTH lOG/C AtAO l^'/THOur 
OP£/rA Tcj/c CCA/TR CIS. 

AIRAK9 I'SR COVRR PAiNRlS FCf^. OPTJCfV 
OA a //ARTS WHJC/^ MAY RA\/R 10(^/C 
ADARR AT A lATRR tjMF. 
R5R 700eilS-1 OI< 7005530~1 FAAJ ASSeAfBLY 
FOR OPTION DESK^klATFD BY SYST^J^ 
L7)YO'ir, 

PO. 6'SR Co 5~-l/<^ ' ^ 7G0Sgc9 /iC 5RRY/Rr 
R'R'CRRr/^CAF AS3RA7R/.A FOR "^/R-T^RS 

/i'Ay/Wi^ HOPe TAA/^/ p rT/'S. 

OF^OTPS OA//rS PFQV/R/PQ 7/JlRR 
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EflET ON ( DH L2 

EREC LOW SH IN H H2 

INR IR 07 B C 1 )H N2 

FLK LINK (0)H P2 

+3V L12V1 H R2 

INS ROL H 82 




FLE HIGH END SHIFT IN L 



FLE HIGH END SHIFT IN H 



MUG \ Fl FLE LOW END SHIFT IN H 
E^^i H14 



FLE LOW END SHIFT IN L 
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~PRF ADDER 1 1 H L2 
EflET ON (0JH M2 



Ml 13 
HI 4 



FLK (MSC^N EQ 11) L 



INS MSG H L2 
INS N EQ 11 H M2 



M1 13 
K28 



INS MUL H D2 
FLK COMP L H__ 

F2 
H2 



1 



EflEC LINK DISRBLE L 



M113 \ SI 
K28 



INS LflM H 



PRC MB 05 (0)H 
PRO MB 07 (0)H 



R2 



Ml 13 
H1 0 



S2 



SLfl (0PR1*TS^) H N2 

P2 
R2 



T2 



PRC MB 05 (1 )H 
PRD MB 07 (1 )H U2 



Ml 1 3 
H10 



V2 
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PRFI CARRY 00 H UI 



-PRR CARRY 00 H _ V 
SI "U2 




-FLK ADDER LINK H 



N2 



^Mn3 

EflEC MUL ADO L Ml ^ ! HH y 




RCS EN SHIFT RIGHT H 



fil 



-RCS MUL COM AC TO MQ H __B_1 
-RCS MUL AC TO MQ H a 

RCS EN NO SHIFT H """D1 



INS MUL H ___E1 
RCS EN RC TO MQ H F[ 



PRR ADDER 00 L HI 
RCS EN SHIFT LEFT H ^JI 



FLE ASR H Ml 
PRA AC 00 £0)H _Ni; 
EflEC INST H PI 
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100 BIOP 2 H 

100 BIOP 4 H 

100 BTS 5 M jH 
100 BTS 2 ( HH 

100 8ft initialize: h 



W021 
N20 



^MXB iiCBMB 03 (0jH 
>XB MCBMB 04 (0iH 

J1XB MC6MB 05 (0)H 

_EiXB BMft 00 ( IJH 

J-1XB BMR 01 ( MH 

_^^1Xe BMA 02 ( MH 

^MX6 BHfl. 03 ( 1 )H 
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BfiC 


00 
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TOO 


BRC 
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{ 1 )H 




"""" D t 










El 


100 


BflC 


02 


r nn 






inn 








F1 














r 1 










HI 


100 


3RC 


03 


( 1 iH 




" H 1 


ZOO 






Jl 


100 


BRC 


04 


( ! m 




ji 


100 








K1 














" K 1 










LI 


100 


BAG 


05 


i ! )H 




L 1 


100 






Mt 


100 


SflC 


06 


( } )H 




M ^ 


100 








Ni 














N 1 










PI 




^0 


BRC 


07 


( 1 )H 




P 1 


TOO 








R1 














"~ rTI 












100 


BRC 


08 


( 1 }H 




SI 
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" T1 










Ul 
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VI 














VI 

















































K903 
Nj5 



T2 



W021 
N21 



„I00 BM8 00 ( MH 



( f m 
( 1 1H 



100 BMB 06 (0)H 
"lOO BMB 06 ( 1 )H 



JOO BMB 07 (0)H 
JOO BMB 07 n )H 
JOO BMB 08 (0JH 

TOO BMB 08 n )H 



JOO BMB 09 c nn 
100 BMB 10 ( nn 



100 BMB n {UN 



__MX8 BMR 06 

„MXB 8Mfl 07 

_MXB BMR 08 

__MXB BMR 09 

_MX8 BMR 10 

MXB BMR 1 t 



1 )H 
1 )H 

1 )H 

t 3H 

1 )H 

1 )H 



_MXB MCBMB 00 (0 jH 
MXB MCBMB 



MXB MCBMB 02 (0)H 



M903 
NIG 



lXT 10 BUS 



_EXT 10 BUS 01 L 
EXT TO BUS 02 L 



_EXT 10 BUS 03 L 
EXT 10 BUS 04 L 



_EXT 10 BUS 05 L 
EXT 10 BUS 06 L 



JXT 10 BUS 07 L 
_EXT 10 BUS 08 L 



M903 
N1 6 



JXT 10 BUS 09 L 
EXT 10 BUS 10 L 



_EXT 10 BUS 11 L 

._EXT SKIP BUS L 

..EXT INT RQST BUS L 

EXT flC CLERR BUS L 



JOO B RUN C0)H 

_MEfl BRK SYNC CLK 8 H 



_EXT ENRB LNT PRUSE H 



IF RN FPP12 IS NOT 
USED, ROD GROUND WIRE 
N16V2 TO N19T1 . IF 
FPP12 IS RDDED 
TO BUS. GROUND 
MUST BE REMOVED- 
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D2 
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^H2 






J2 






\2 






L2 






M2 






N2 






~"P2 






R2 






~*S2 






"f2 






U2 






V2 

















__MXF ER 0 H 

_MXF ER 1 H 

_MXF ER 2 H 

__MXB MCBMB 06 (0)H 

„MX6 MCBMB 07 (0)H 

_MX8 MCBMB 08 (0)H 

_MXB MCBMB 03 (0)H 

__MXB MCBMB 10 {0)H 

_MXB MCBMB 11 f0)H 
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Rl 












81 


EXT 


DRTR 


ROD 


00 


L 


CI 












, D1 


EXT 


DRTR 


ROD 


01 


L 


El 


EXT 


DRTR 


ROD 


02 


L 


FI 
HI 


EXT 


DRTR 


ROD 


03 


L 


Jl 


EXT 


DRTR 


ROD 


04 


L 


K1 

~* LI 


EXT 


DRTR 


ROD 


05 


L 


" Ml 


EXT 


DRTR 


ROD 


06 


L 


N1 












PI 


EXT 


DRTR 


ROD 


07 


L 


" Rl 












" SI 


EXT 


DRTR 


ADD 


08 


L 


T1 












" Ul 












" VI 

























M903 
N18 



j:XT DRTR 00 L 



EXT 



EXT 



EXT 
EXT 



DRTR 01 L 
DRTR 02 L 



DRTR 03 L 
DRTR 04 L 



DRTR 05 L 
DRTR 06 L 



EXl 



DRTR 07 L 
DRTR 08 L 



M903 
N1 3 





R 1 


108 




8 1 


C f 


108 


— 


D 1 


E 1 


108 


F 1 
HI 


lOB 


Jl 


108 


Kl 


108 
108 




, L1 
Ml 


N1 


108 




■ PI 


' Rl 


108 




SI 


Tl 






U) 


: VI 















108 XL 00 H 



D 



M903 
N17 





^ P2 




" B2 




" C2 


EXT 




D2 


" E2 


EXT 


' F2 


EXT 




" H2 


J2 
K2 


EXT 


L2 


lOB 




M2 


" N2 


100 




" P2 


" R2 


100 




" S2 


" T2 


EXT 


„ U2 






, V2 


100 













JOO BB INITIRLIZE H 




M903 
N13 



EXT DRTR 09 L 
EXT DRTR 10 L 

_EXT DRTR 1 1 L 

EXT 3 CYCLE L 

108 CR INCREMENT H 

100 WC OVERFLOW t0jH 

EXT EXT DRTR RDD 02 L 
EXT EXT DRTR RDD 01 L 

EXT EXT DRTR RDD 00 L 





R2 




■ 82 




C2 


1 




D2 


E2 


1 


F2 


3 




H2 


J2 






K2 


" L2 






M2 


N2 






. P2 


R2 






S2 


T2 




U2 






. V2 













JOB XL 11 H 
lOB XL 12 H 



lOB XL 13 H 



c 



B 



_MCS MEM 00 H 

_MCS MEM 01 H 

JiCS MEM 02 H 

_MCS MEM 03 H 

J-1CS MEM 04 H 

__MCS MEM 05 H 

J1CS MEM 06 H 

JICS MEM 07 H 



_MCS MEM 08 H 
_MCS MEM 09 H 

_MCS MEM 10 H 

_MCS MEM 1 1 H 

_MXB STRRT MEMORY H 

_MCT STROBE L 

J1CT MEM DONE L 

MXB MEM TP3 H 



^- PLACE AM 906 CABLE TERM/NATOR 
MODULE AT THE END OF THIS BUS 
WHEN USING A MM8I. ADD +5VT0 
THE RESPECTIVE MODULE SLOT. 
(A32A2 0RD32A2) 
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PRfi REG BUS 00 H PRfl REG BUS 01 H PRB REG BUS 02_H PRB REG BUS 03 H PRC REG BUS 0^ H PRC REG BUS 05 H PRO REG BUS 06 H 



lOR 10 PRESET L 



CPTP TP2 H K2 

CPS DEFER {0)H L2 

CPS EXECUTE (0)H M2 

CPS EXC 2 (0)H N2 



SLR L ROTATES H __fl 
-INS N EG 00 H B 



SLR MUL GO H _C1 
-INS N EQ 01 H D1 




CPS FETCH n 3L R1 
CPT TS3 ( nU B1 
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+3V J33U1 H 12 




0 


! S1 


M1 SI 




CPR 8 MODE H S2 


J3G 









U1 



INR IR 00 n 3H V2 

INR IR 01 CI )H U2 
INR IR 02 C 1 )H V1 




INR 
INR 



INS 8I0T L 
INS 8I0T H 
INS 8 JMP L 
INS 8 JMP H 
INS JMS L 
INS JMS H 
INS DCA L 
INS DCA H 
INS ISZ L 
INS ISi ri 
INS TftD L 
INS TAD H 
INS AN'D 
INS AND H 



IR 03 ( 
IR 02 £ 0 J 
INS SGRP 



INR 
INR 
INR 




IR 04 C 1 )H V2 
IR 05 [ 1 )H U2 
IR 06 n )H V1 



IR 03 t 1 


)H 


12 




IR 02 i 1 




S1 


Nl 61 


INS SGRP 


H 


S2 


J38 



INR IR 04 (1 )H V2 



U2 



INR IR 05 C1 3H 
INR IR 06 C 1 )H VI 




+3V J33U1 H 
IR 08 (1 )H 




+3V J33U1 
INR IR 08 [ 0 3H 



INR IR 09 ( 1 )H 
INR IR 10 C 1 )H U2 
INR IR 11 C 1 )H VI 



INS N EG 17 L 
INS N EQ 17 H 
INS N EG 16 L 
INS N EQ 16 H 
INS N EO 15 L 
INS N EQ IS H 
INS N EQ 14 L 
INS N EQ 14 H 
INS N EQ 13 L 
INS N EQ 13 H 
INS N EQ 12 L 
INS N EQ 12 H 
INS N EQ 11 L 
INS N EQ 11 H 
INS N EQ 10 L 
INS N EQ 10 H 




INR IR 09 [ 1 3H 
INR IR 10 ( 1 JH 
INR IR 11 (1 )H 



CPR 8 MODE H ftl 

INR IR 00 [ 1 )H B1 

INR IR 01 (1 )H C1 

INR IR 02 C 1 )H D1 



m27 

J14 




R2 INS 8 CPR H 



CPR L MODE H 
INR IR 00 { 0 )H 
INR IR 01 (0 3H 



D2 




E2 


Ml 1 5 


r2 


H31 







INS SGRP L 



INS 8 OPR L 




.HI INS SGRP H 






INR IR 03 ( 0 )H 72 


M1 61 
J34 




INR IR 02 ( 0 )H SI 


S2 







INR IR 00 ( 0 3H 
INR IR 01 C 1 M 



INS ADD L 



INR IR 00 n )H 



INR IR 01 t0 3H 
CPR L MODE H 



INS 8 lOT H 12 
Tss ur ( 0 )H U2 




INS SGRP H 
INR IR 02 ( 1 )H 



B1 



Ml 13 
J33 



C1 INS INDEX CLASS L L 



INS INDEX CLASS L H 



INS EXC L 
INS NO INST 1 L 
INS NO INST 2 L 



INS NO INST H 

-INS N EQ 00 H 




L2 INS LJMP H 



INS NO INST L 



INS N EQ 00 H LI 
INR IR 07 B ( 1 )H _M1 




INR IR 04 ( 1 jH 

INR IR 05 [ 1 )H 
INR IR 06 (1 )H 

INDEX H B EQ 0 




INR IR 03 ( 0 )H 
INR IR 02 C 1 )H 



INS SCR L 
INS SCR H 
INS ROR L 
INS ROR H 
INS ROL L 
INS ROL H 
INS XSK L 
INS XSK H 
INS DIS L 
INS DIS H 
INS SAM L 
INS SAM H 
INS SET L 
INS SET H 
INS MSC L 
INS MSC H 



INR IR 04 ( 1 
INR IR 05 ( 1 
INR IR 06 n 




N2 




F2 INS LINC INDIR H 



INS LOPR 


H 


N2 




INS N EQ 00 


H 


P2 


Ml 1 S 


CPS EXECUTE C 1 


}H 


R2 


Hoi 










K1 INS lOT H 



INS MSC L RI 




INS LJMP H 
INR IR 02 ( 0 )H 
INR IR 03 ( 0 )H 
INR IR 04 ( 0 ]H 

INR IR 05 
INR IR 06 ( 0 )H 
INS I I EQ 0X8 EQ .0 )H 

KCD bAVE PC(|; 



SI INS B MSC H 



J2 I NS C LJMP*<X EQ 0 ) L 




INS N EQ 00 H 
r2 INS C LJMPX-XEQ 0 ) L 

INR IR 07 C 0 )H RI 




B1 INS £ I EQ 



INS I EQ 0 X B EQ 0 L 



INS MTP L 



INS PRE MTP H 
RCD EN T TRAP ( 1 )H 
CPS EN TRAP ( 1 3H 



P1 




R1 


Ml 1 5 


SI 


K29 







U1 INS TAPE TRAP LP2 
INS PRE MTP H R2 
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k M906 
<^ L16 

fXT DPTR 00 L i ei R1, 



E";<T DRTfi 0] L 



^ M906 

f us 

£"XT DRTfi 02 L j El Dl. 



EXT DRTR 03 L 



k M906 
LIS 

EXT DRTR 04 U | J1 FU 



, M906 
LIS 



EXT DRTR 05 L ! LI H2. 



EXT DRTR 06 L j Ml J1, 



EXT DRTR 07 L 



5 



mm 

L IG 




cXT DRTR 03 



81 lOfl DRTR 00 M 




EXT DRTR 09 L i D2 M2, 



i n M i lOR DRTR 08 H 

L 1 4 



N2 lOR DRTR 09 H 



02 lOfi DRTR 0i H 




EXT DRTR 10 L 



El lOfl DRTR 02 H 




EXT DRTR 1 I L 



F2 lOR DRTR 03 M 




EXT DRTR ROD 00 L | K2 R1 



Hl_IOfl DRTR 04 H 




J2 lOR DRTR 05 H 



Kl lOfi DRTR 06 H 




EXT DRTR RDD 01 L { N2 S2, 



M90G 
L16 

EXT DRTR ROD 02 L | F2 VI 



M90G 
L16 



_L2_I0R DRTP 07 H 



NOTE: 

RLL SI6NRLS STARTING WITH 'EXT' COME 
FROM THE EXTERNAL 10 BUS. THE CABLES 
ARE SHOWN ON DRAWING ICB . SEE DRAWING 
lOB FOR DESCRIPTION OF M516 INPUTS. 



REVISIONS 


CHK 


CHANGE NO. 


REV. 










EXT DRTR ADD 03 l | S2 U2. 



c 



Mill 
1 4 



Ml 1 1 
LI 4 



PI lOR DRTR 1 0 H 



R2 ICR DRTR I t H 



SI lOR DRTR RDD 00 H 



T2 ICR DRTR RDD 01 H 



U1 lOR DRTR ADD 02 H 



V2 lOfl DRTR ADD 03 H 



8 



7 



M906 
L IG 



EVT DRTR ADD 04 l j T2 R1 




EX 



T DRTR ROD 05 L | V2 



M90e h- 
6 I 



EXT DATA ADD 07 L 



EXT DATA ADD 08 L 



EXT DRTR RDD 09 L 



EXT DATA RDD 06 L Ibi Di, 



, rt906 
LI 7 



El Fl 



V M906 
i L17 

EXT DATA ADD 10 L \ j\ jU 



K M906 
<> Ll^ 

EXT DATA ADD n L | LI |£Z 



C 



ei lOR DRTR RDD 04 H 



D2 lOfl DATA ROD 05 H 



El lOA DRTR RDD 06 H 




F2 lOR DATA ADD 07 H 



HI IDA DATA ADD 03 H 




j2 IOR DRTR ROD 09 H 




K1 IDA DATA ROD 10 H 



L2 IOR DRTR RDD 11 H 



EXT 10 BUS 00 t R1 
INT 10 3U3 00 L 81 
Ci 

3V L24\^l H I D^ , 



EVT 10 eU3 01 
INT 10 BUS 0! 



*3V L2*V1 H 




EXl 10 BUS 02 L 
INT 10 BUS 02 L 



EXT 10 BUS 03 L 

INT 10 3US 03 L 



OV L24VI H 



EXT 10 BUS 04 L 
INT TO BUS 04 L 
TTI TT0 L 
DTTI TT0 L 



EXT 10 BUS 05 L 
INT 10 BUS 05 L 
TTI TTi L 
DTTI TT I L 



EXT 10 BUS 06 L 
INT 10 BUS 06 L 
TTI 1T2 L 
DTTI TT2 L 



EXT 10 BUS 07 L 
INT 10 BUS 07 L 
TTI TT3 L 
DTTI TT3 L 



EVT 10 BUS 03 L 
INT 10 BUS 08 L 
TTI TT4 L 
DTTI TT4 L 



EXT 10 BUS 09 L 
INT 10 BUS 09 L 
TTI TTS L 
DTTI TTS L 



EXT 10 BUS 10 L 

INT TO BUS 10 L 
TTI TT6 L 
DTTI TIG L 

EXT 10 BUS 1 1 L 
INT 10 BUS ) 1 L 
TTI TT7 L 
DTTI TT7 L 




'i IOR 10 BUS 00 H 











L 1 IOR 10 BUS 0 1 H 



SI IOR 10 BUS 02 H 



J2 TOR 10 BUS 03 H 



P2 TOR 10 BUS 04 H 



V2 IOR 10 BUS 05 H 



El IOR 10 BUS 06 H 



LI IOR 10 BUS 07 H 



51 IOR 10 BUS 03 H 



J2 IOR 10 BUS 03 H 



P2 IOR 10 BUS 1 0 H 



V2 IOR 10 BUS 1 I H 
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TITLE 
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NUMBER 
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"REVT 
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F^iy e SHgujC Pi: 

PR. DM. LZ.0 01'^ '01 



n 



LIP TAPE SKIP L R2 



DTTI SKIP 70 BUS L __S2 



11623 
M21 



i-lUX Ki "12 BRK REG L 



S1 lOB BREAK REQ H 



LIP TAPE INTERRUPT L _n_r<r 

pwr pwR Lov ( 1 )L H1 y \ ^ . . ^ 

DTTI TT INT L ""jTX i ^ 
PCL INT REQ L 



EXT SKIP BUS 
INT SKIP BUC L ""B1 "^4 

7 TO 77 SKIP T i^,:: . , 

PVr' PWR SKIP L _0l^ '"^ 



EXT INT RQST BUS L 
INT INT RQST BUS L 
TTO TT INT REQ L 

HI 






10 OKIF H 

EXT BREAK RCiST L 



LI lOB INI REQ H 



EX7 3 CYCLE L 



I OB 3 CYCLE H 



EXT AC CLEAR BUS L 
INT AC CLEAR BUS L 
TTI TT AC CLEAR L 
DTTI TT AC CLEAR L 



EXT EXT DATA ADD 




EXT INCREMENT MB L 



M906 
L18 




lOB INCREMENT MB H 



I OB AC CLEAR L 



J2 lOB EXT DA 00 H 



IDS DATA IN H 




V2 lOB DATA IN L 



EXT EXT DATA ADD 01 L 




P2 lOB EXT DA 01 H 



, M906 
L18 

V2 I OB CA INCREMENT H 



EXT EXT DATA ADD 02 L 




V2 lOB EXT DA 02 H 



N07E: 

THE FIRST INPUT OF A M516 IS CLAMPED AT 
GND AND +3V. IN ADDITION. THIS INPUT IS 
SUPPLIED WITH 220 OHMS TO +SV . THE 
SECOND INPUT IS EFFECTIVELY A 500 OHMS 
TO 3.3V. BOTH THE FIRST AND SECOND INPUTS 
ARE USED FOR COLLECTOR ORED BUS INPUTS 
THIRD AND FORTH M516 INPUTS ARE STD TTL 
GATE INPUTS. 



TSS INT RQST L P1 , 

] m 33 

CLIO INT REQ L R1 ^ 1 P07 




P2 



R2 



M1 33 
P07 



S2 INT INT RQST BUS L 



NOTE: 



ALL SIGNALS PREFIXED WITH "EXT' AS WELL 
AS I OB DATA IN. lOB CA INCREMENT. AND THE 
lOB XL SIGNALS COME FROM THE EXTERNAL 10 
BUS, THE CABLE CONNECTIONS ARE SHOWN ON 
DRAWING ICB. 
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Ljnj._„ lOB XL 00 H 



mm 

\ PI lOB XL 01 H 




lOB XL 03 H 



, M906 
LI 7 

E2 lOB XL 04 H 



, M906 
LI 7 



H2 lOB XL 05 H 



> M906 
LI 7 



K2 lOB XL 06 H 



. M906 
LI 7 

M2 lOB XL 07 H 



, M906 
LI 7 

P2 lOB XL 10 H 



. M906 
LI 7 

S2 lOB XL 1 1 H 



, M906 
LI 7 



T2 lOB XL 12 H 



, M906 
L17 

V2 lOB XL 1 3 H 
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PRD FiC 07 r t )M T2 
RCL LORD MSC 4 H U2 



PRR CARRY 00 H 

CPS wc rnt d2 



CPS BRERK ( MH HI 
lOB INCREMENT MB H Jl | ^' 



IOC :0 PRESLf H Ri 
CI 



IOC lOP 1 C0)H T2 
IOC lOP 2 C0JH U2 I Mil 5 
IOC lOP 3 C0JH V2 i U05 



IOC lOP SRMPLE ( nn 



IOC TOP I £ 1 
PRF MB II (1 IH 




J1_I0C OPF lOP H 



n IOC 10 CLOCK H 



K1 IOC 10 STROBE H 



IOC 10 STROBE L 
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L . GRLE 
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D ■ ChlL 
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2/20/66 
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DATE 
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EQU I PM ENT 
CORPORATION 
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NUMBER 
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^•I'l ' I I I 
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b 
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This drawing and specifications, h«rain, tr* the prop- 
•rty at D)Brt»1 Equipmsnt Corporttlon and »h«ll not be 
reprodoMd or copied at UMd In *hol« or in part as 
t)i« basis for the RMnutectura or ttle of Itams without 



D 



C 



B 



PPfi RC 00 [1 )H qi 




D1 1 B1 IQQ BfiC 0? f i 11- 



PRB RC 02 r nH 





\ M623 


HI 


i MM 



n 



PRC RC 0^ r 1 .1H Ml 



M623 

PRC RC 05 f MH _Jli I Ml 4 



PRO RC 06 CI D2 



M623 

PRD RC 07 f nn £2 } MM 



PRE RC 08 { } 5H K2 



JM623 
Ml 4 



PRF RC 10 ( UH R2 



1 M623 

PRF RC 11 f MH 92 2 ^^''^ 



CPR RUN f0iH D2 



M623 

CPS BRERK (0)H E2 / Ml 6 
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CHANGE NO. 


REV. 




Ei* 1 2^giga02 

















1 Oi IDO BfiC 0i 



100 BfiC 02 M 1H 

I M?06 

Lie 



, M906 

R1 I J1 100 BfiC 04 ( i 1H 





V2 H2 100 BfiC I 1 M M-! 



*N M906 
<C L18 

H2 I K2 IQQ B RUN (0JH 



^ M90G 
L20 

J2 1 Bl 100 B BRCRK ( 0 U-l 



RPR MB 00 (1 3H R1 \ 

1 MB23 
C1 _i Ml 



X" 



\M623 

PPR MB 01 f I Bl / M1 



PRB MB 02 f i 1H \ 

\ M623 
J Ml 



M623 

PRB MB 03 [0JH HI j M1 



PRB MB 03 CI )H _Mi 



IT 



PRC MB 04 C0JH N! 




PRC MB 04 f 1 JH D2 



F2 



PRC MB 05 (0)H E2 



PRC MB 05 (1 IH _J<2 
M2 



PRD MB 06 C0 3H L2 



PRD MB 06 r ) IH R2 



PRD MB 07 f0JH S2 




IOC ROD RCCEPTED t0J L K2 ^ 

■\ M660 
J2^j Ml 1 



IOC WC OVERFLOW (0)L N2 ^ 

\M660 
P2 ^ 1 M11 




M90e 
L19 



Di i Bl 100 6MB 00 ( nn 

' . M906 

100 BMB 0i M IH 



\ i'!:3i<cit> 
LIS 

LI I Di 10 



M90S 
L19 



Kl [ E1 100 BMB 02 f i 



LI I HI 



M906 
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100 BMB 03 (0)H 



k M90B 

R1 I J] 100 BMB 03 ( nH 



k M906 
<^ L19 

SI 1 Lt 100 BMB 04 f0JH 



M906 
L19 

H2 i M1 100 BMB 04 f i IH 



K M906 
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J2 1 PI IQQ BMB 05 [0)H 



M90e 

L19 

N2 1 Si 100 BMB 05 C MH 



M90G 
9 



P2 1 02 100 BMB 06 [0)H 



2 i D2 

I M90 
U2 j E2 



M906 
9 

U2 j E2 100 BMB 06 E 1 IH 



\ M906 
< L19 

MZ I H2 100 BMB 07 f0JH 



D2 100 ROD RCCEPTED f0JH 



PRD MB 07 C 1 )H fil 



PRE MB 03 f0JH 8i 



PRE MB 08 n IH Fi 




DI \ K2 IQQ BMB 07 ( HH 
El ] 52 100 BMB 08 (0jH 



K1 I M2 100 BMB 03 ( MH 



LI ! P2 IQO BMB 09 f. MH 



R1 I T2 100 BMB 10 ( MH 



SI I V2 lOD BMB n C MH 



02 100 BIOP 1 H 



K2 IDO BIOP 2 H 



S2_I00 BIOP 4 H 



D2 100 B7S 5 [ 1 )H 



K2 100 BTS 2 M IH 



S2 100 BR INITIALIZE H 



MB60 \ S2 100 BB iNiriPILIHE H 
V2 J Mn 



NOTE: 

these: two INTIRLI2E SJGNRLS RRE 
LOGICftLLY IDENTICRL BUT GO OUT ON 
SEPPRflTE WIRES. 
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PRO RC 06 n 1L CI, 
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+3V L05Ui H Bi 
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Ll2S 




D 1 

10 R 
R 00 
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PRD RC 07 ( 1 )L L2 . 

02 



Dl 



lOR 
R 0i 
M2!6 
L04 

C 0 



X7 

F2 



J2 



PRE RC 08 f 1 IL Jl. 



0 -i 

lOR 

R 02 
M21G 

I, 04 

C i2 



Ml . 



PRE RC 03 (1 )L f\k 



^3V L.0SU1 H K2 



+3^ L05U1 H k-Z 



D 1 

lOR 
R 03 

L04 



PRF RC 10 ( nt PI 



|N2 



lOR 
R 04 
M2 I fe 
L 04 



R1 



PPF RC n r TJL __T2,. 

S2 



D 1 

lOR 
R 05 
M21S 
L04 

C 0 



U2 



.TOR 10 PRESET L 



lOR uORD RELRVS H 



INS MSG H 
INS N EQ M l^ 
CPTP 7P5 H 



K1 




Li 


M 115 



Ml 



. TOR LORD RElRYS L 



h900 
N2S 

C2 
02 
^E2 

r2 

H2 
J2 
K2 
L2 

Jli. 
Vi2 
>2 

V2 



J_OR R 03 f0jH 

'!0R R 0'^ iQiH 



IHR R 01 (01H 
lOR R 05 (01H 



.M900 
N23 

'mi 

CI 

IS 
Jll 
J1 
J<1 
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N| 
] P1 

VI 



ICR R 00 (0.1-1 



_IOR R 02 .t0Jl-! 
>Rfl RC 00 (0:1-1 
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f'AW 
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CODE 
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H01 

I fljj 

• CAx 
; Vji 

i 'ni 

i V] 



J_IP PROGRESS f ; 
jL.TR i^RIie ON I,. 
LIP Tfipr PHLiSL H 

LIP ""PPi: PRK Rfu 
"lip thpc :n--:--rrl.-t l 

\IP MSG "PC hC H 

""ltps block ( nn 

1-TP8 TRPE word H 
"lip tape RRK REG ( 1 ' 
"ICS TURN mRND t 1 IH 

Tip progress (kjh 

_LIP TRPE GUT H 

_LTR HfiRK ON L 

J..WN IM H 

_LIP CHK SUM TO flC L 
_GD 

LIP CHK SUM LD flC L 
6ND 



M30.> 

J01 



MCS ^EM 31 H 
'"Ki.:S MEM 02 H 



j^lCS MEM 03 H 
MCS MEM 04 H 



P! I MCS MEM 07 H 



:MCS HEM 08 H 



MS0J 
K0] 





Bl 


Pk£ 


Mt 


03 


[ 0 Jit 




C1 
01 


PUB 






; 1 




PRC 


MB 




; 0 j H 


HI 


PRC 


MB 




i \ -H 




PRC 


MB 


0T 


( 0 3H 


K1 

L 1 


PRC 


Me 


05 




Ml 








: 0 ;H 




Ml 
PI 


PRC 


MB 








Rl 

S ) 


PRO 


m 


07 


I 0 JH 




11 
Ul 

vTl 











_^SLfl EX TS4 H 

_LTRR TRPE BUS 00 H 

_LTRR TAPE BUS 01 H 

J_TRB TRPE BUS 02 H 

_LTRB TAPE BUS 03 H 

_LTRC TAPE BUS 04 H 

^LTRC TAPE BUS 05 H 

IlTRD TAPE BUS 06 H 

JlTRD TRPE BUS 07 H 

_LTRE TRPE BUS 08 H 

_LTRE TAPE BUS 09 H 

_LTRF TRPE BUS 10 H 

_LTRF TAPE BUS 1 1 H 
_LIP TRPE BUS TO RC 

""lip TRPE SKIP L 





M303 

J01 






R2 




" B2 




" C2 






" D2 


" E2 




^~T2 






H2 


J2 






K2 


" L2 






M2 


" N2 






; P2 


R2 






S2 
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U2 






V2 









M903 
K01 



__MCS MEM 09 H 
MCS MEM 10 H 



.MCS MEM n H 

_.PRR MB 00 C0)H 

._PRR MB 00 c nn 

PRR MB 01 (0)H 



_PRR MB 01 ( ! )H 
■'RB MB 02 (0 3H 



_PR3 MB 02 (1 )H 



_PRD MB 07 
PRE MB 08 



_PRE MB 08 

_PRE MB 03 

PRE MB 39 

_PRF MB '0 

PRF MB 
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{ 1 )H 
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(0 )H 
C I )H 



M903 M903 M903 

J02 J02 K02 
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Rl 
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Cl 
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C2 
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" D1 


IOC 10 PRESET L 
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D1 
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E2 
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El 
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Fl 
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F2 


CPT TS3 ( nn 


F1 


PRB RC 03 (1 IH 


HI 




H2 
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CPTP TP4 H 


J2 


CPT T34 ( liH 
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PRC RC 04 f0)H 


K1 


CPTP TPS H 


[ - 


K2 


Kl 
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LI 


■ L2 


__CPT TS5 e { ) )H 
CPS EXECUTE B ( HH 




L1 


Ml 


r~IOC TOP i L 




N2 
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PRC RC 05 ( HH 


Ml 


IOC lOP 2 L 


Nl 


PRD RC 06 ( nH 


PI 




P2 




P1 


Rl 


IOC lOP 4 L 


' R2 


CPS FETCH B C 1 )H 


Rl 
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S1 
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U2 
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Ul 
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K USE M906 IF SYSTEM 
DOES NOT HAVE TAPES. 
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_INT 10 BUS 0; 
INT 10 BUS 0? 
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_INT 10 BUS 08 L 
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N EQ 03 H 
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H2 
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MR 08 
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J2 








K2 


PRE 
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( 0 JH 


L2 
M2 


PRE 


MR 03 
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P2 


PRF 
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R2 
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L 
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V2 i M CT MEM DONE L 
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H02 
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B2 
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, D2 


INT 


10 BUS 09 L 
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F2 






H2 
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DSC 
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„CLI0 INT RQST L 
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CH 



LCS BLOCK 
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MCT PWR STOP L 
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K02 
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R2 
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J=Rr RC 1^ ( ] }H 
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Cl 
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El 
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LI 
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N1 
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INS DIS L 




Rl 


INS DSC L 
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GND 
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DSC BUSY H 
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ImXR DF 00 (1 )H 
__MXR DF 0! ( HH 
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Aea Me03(0)N 
eea ac 03(i)h 

, eCA eA/AC 0-s H 

pee AC03(i)H 

ecc e/j-Ac H 
pea AC03(0)H 



ecc EAJ MQ H -™f 
MQe MQ03(f)H^^ 



AMA TMSC ^3 H 



ecc aA/ ase H 
pea Ma 03 (r)H 
pea AC 03(0)H 




pea AC 03(0 H 

ecA serAc h 



eee cAeer 02 l 



ecs £N SA/i^r ex(^HT h 
-pea Aoose 01 h 

HH2 Pee Aooee 02 l 

ecs AJO SHIFT H 
ecs €AJ SHIFT L€FT H 

- pee ADoee 03 h 

ecc EAJCSWH 



pea MA 02 (Oh 



pea MA 02(0) H 
pea MA03(0)H 



pea MA 03(1)H 




ADO p 



ecc €AJ LSM/ H 

Hua pea Aooee 03 l 



HC1 



ecs BAJ AJO SHIFT H 



pec CAeey ( 



ecs £A/ SHIFT LEFT H 



pea PAeTIAL Si/M 03 L 



*pea ADoee0^ h 



ecs eAJ SHIFT ei(^HT H 

"pea AooG:e 02 h 




6ttD 1 



I 3 \&2/<^-0'^^cy^ Is-sial o 



eCL LOAD MA H 



eCL LOAD PC H - 



HD1 



pea ea(S aas 02 h 



eCL LOAO MB N 



pea 

MA 02 



Pea 

PC 02 



Pea 

Me 02 
C 0 



ecc LOAD AC H 



Hi/a 



O 1 

pee 

AC 02 



Pea Aooesss match 2-3 h 



eCL LOAGMA H 



ecc CO AO PC H~ 



ecc LOAO Ma h 



HI/2 



pea ea<$ aus03 h 



J-FZ 



D 1 

pea 

MA 03 
C 0 



Has 



crui 

^AJ2 



D , / 

pea 

PC 03 
c 0 



pee 
Ma 03 

C 0 



<I^2 



crer 



ecc LOAO AC 



O 1 

pea 

AC 03 
C 0 



- pea PAe tial som 02 h 



pee AC 02(f)H 



-Pea PAPTIAL SUM 02 H 

pea AC 02(0) H 



'Pes PAeTIAC SUM 03 H 

pea AC 03(0)H 
pea AC 03 (r) H 



pea PAeriAc sum 03 h 



pea AC 02 0) H 
pea Ma 02(0) h 

pea AC 02(0)h 

- *0h 




pea Ma 02(0 

pea AC 03 (OH 

pea Ma " 



pea AC 03(0)H 
pea M8 03(1)H 



Maat 

HfG 
JIG 



pea CAeer 0^:2-3 c 




pea Ac-€'Q Ma 2-3 c 



D 



1 



UNLESS OTHERWISE SPECIFIED 
UNLESS OTHERWISE SPECIFIED 

OrMENStON IN INCHES 

TOLERANCES 

DECIMALS fRACTIONS ANGLES 
* .OOS ± 1/64 0«30' 

FINAL SURFACE QUALITY / 
REMOVE BURRS AND BREAK SHXRP 
CORNERS 



QTY. 



3^ 



FIRST USED ON 

ep»fa 



DA^^E 



DATE 



OF / 



EQUIPMENT 
CORPORATION 



PRB 

PROCESSOR REG. 

BITS 2 as 



CODE 



NUMBER 

€f»f2-0-p>/aG 



REV, 

c 



mis dwwing and »p«tfie<rtions. 
erty ot DigrtBl Equipment Corpof»ti 



reproduced or — 

the basis for the manufacturw 
written permisstot- 



ir »»!« o( items withoit 



fece €:aj mem 0-5 h 

MCS M€M0^ H 



P/SC PC 00 0)^ 

jecB Ma 2'f 



PMfl BMSC 0<f H 



pec /RC0^(f)H -^j-^ 

^cp serpen 



/ECO £M O^r/R /ROD H -y^- 
TO/) 0/9rn /9DO 05 H - 

/see EAJ M^M 0-5 H -jij 
MCS MBM 05 ^ 



^CC £AJPCa-f1H 
pec PC 05(1) H 

PCD B/J PSH/0-S H 

CST jesw 05 H 
/ecB eA/MPS-fi H 

P/SC MP05O)H 

ecs MB s-ff ^ 

^eC MB 050)^ 
PMP &MSC05H 



PPC PC 0S(f) H —f^^ 




PPC PPPTIPL SUM 05 L 



PCS BKf KfO SHIPT H 

PCS BKtSHrPT L£PT H 
-PPC PDD€P0€ H 

PCS £•/</ SHIPT PK^HT N 
'PPC PDOeP 0^ H 




3 \D^^^^W^^~^^J^^y\ <3j 2 



PCL COPDMP H 



PPC 
MP 04 



PCL COPD PC H- 



PPC pes aus0^ h 



PCL LOP a MB H 



D 1 

PPC 

PC 04 

C 0 



PPC 
MB 0<f- 

C 0 



PCL LOPDPC H 



D 1 



PPC 
PC 0<^ 



PPC PODPeSS MP TCP 5 H 



PCL LOPO MPf H 



PCL LO^OPC H- 



J-Pf 



J-Sf 



D 1 

PPC 
MP 05 

C 0 



D 1 

PPC 
PC 05 

C 0 



'PPC PPPTIPL SVM04 H 



PPC PC0^(f)H 

-PPC PPPTIPL SUM 0<^ H 

RPC PC 04(0) H 

-PPC PPPTIPL SUM 0£ H 
PPC PC 03(0) H 

PPC PC 0S(f)H 



PCL LOPO MB H 



PPC Pe<$ BUS 05 H 



D f 

PPC 
MB 05 

C 0 



iXPf 



PCL LOPO PC H- 



D 1 

PPC 
PC 05 



- PPC PPPTIPL SUM^SP 



PPC PC 04 0) P 

PPC MB 04(0)H 

PPC PC0^(0)H 

PPC MB 04(f)H 

PPC PC 05 (f)H 

PPC MB0£(0)P 

PPC PC 05 (0)H 

PPC MB 0S(f)H 




pp cpper OM4-S L 




PPC PC-eQ MB<^-S L 



M2af 
H17 
J17 



UNLESS OTHERWISE SPECIFtED 

DIMENSION IN INCHES 
TOLERANCES 

DECIMALS FRACTIONS ANGLES 
J, 005 =t 1/64 X 0°30' 
FINAL SURFACE QUALITY V 
REMOVE BURRS AND BREAK ShXRP 
CORNERS 



MATERIAL 



iDRN. ^ 


DAT/ / 








DATE / 




DATE / 


FIRST USED ON 


SCALE 

SHEET T OF \ 



mm 



JEQUIPMENT 
CORPORATION 



PRC 

PROCESSOR REG. 

BITS 4 as 



CODE 

85 



NUMBER 



Thi« drawing »n4 «|MCificatk>ns, tMrtin. tr* tM i> >, 
tny of Oigitti Equipment Corpontton mM thati not tt 
rvproducHi or c^wd or um<1 in whol« or in part 
tha b«*it for tha (nanufactur* sr u)a of itam* wittto t 



peo PC 06(f) 

CSX ^ H 



/^CB £X/ MPi S-ff H 

JSC^ €:// MS 5- It H 
P^O Me0<S>(f)H 

PMB BMSC0^H 



PCD ^C0i^(f)H 

i^c^ serpen 




eCO €M OPTP POO H - 
TOP OPTP POO 07 H - 

ece EAJ M£M&-ft H - 
MCS MSM 07 P ' 

jPCC BAJ PCZ-tf H 
PeO PC07(f)H - 



PCD e/J PSM/ 

CSr PSM/07 P 

^ca <r// MP s-ti H 

PPD MP 07(l)H 

pce e-Aj MBS'11 p 

PCD MB 07(f)P 
PMB BMSC 07 P 



ppo ppprrpL SUM 0& c 



eCC SCI H~ 
PPO MB 0^(0)H - 
P^O PC 0<oCf)H 

ecp PC &-fi H 

PCD PC0Qt(t)H 



pcc eAj'PC p 

PfSO PC 0^(0) H 

PCC eA/ MQP 
MQC MQ0^(OH 

PM& TMSC 0^ P 



PCC SAJ BSE H 
PPO MB 0^(1) H 
PPD PC 0<SmH 



PCC eA/BCL P 
PRO MB 07(0)H 
PPO PC 07(f)H 

^PCP EA/PC^'ff P 
PPO PC 07(1)P 

PCC eA/-Pc p 

PPO PC 07(0)H 



CCC EA/MQH 
MQP MO07(f)H-^^ 



PM8 TMSC 07 P 



PCC eP BSE P 
PPD MB 07(f)H 
PPD PC 07(0)H 



PPO PC 07(f) P - 
eCPS€TPCH ' 



> 




ppo cpppr0^ L 



PCS £P SPIPT PK^HT P 
-PPC PaOEP 0s H 

^ HHa PPO POOEP 0G L 

PCS BAJ AJOSPIPTH 



PCS EAJ SHIFT L EFT H 
- PPO PDDE/S 07 H 

PCC EPCSM/H 



PPO MP 0(B(f)H 

F*PO MP0<B(0)H 
PPO MP 07(0)H 



PPDMP07O)H^,^ 




PCC EAJ LSa/ P 
Ntca PPO POOEP07 L 



HC1 



PCS EPAJOSP/PrP 



PCS EKi SPTPT LEFT P 



PPO PPPriPL Si/M 07 L 



-PPE POOEP 0a P 

PCS EP SPTFT PK^PT P 
-PPO POOEP 0€ H 



Ml 



J 




S9 


0 


A3a 


U ■% ION 







PCL COPDMP H 



PCL COPO PC P- 



PPO PE<$ BUS 0G H 



PCL COPO MB H 



PPO 
MP0£ 



PPO 
PC0<Z 

C 0 



PPO 

Me0& 



PCL LOP O PC H 



O 1 

PPO 
PC 0& 

C 0 



PPO POaPESS MPTCP H 



PCL LOP a MP H ■ 



PCL LOPOPC H- 



PCL LOPO MB H 



PPO PE<^ BUS 07 H 



PCL LOPO PC H- 



O 1 

PPO 
MP 07 

C 0 



Pes 



xTC/f 

Orp2 



O 1 

PPO 
PC 07 

C 0 



O-EZ 



O f 

PPO 
MB 07 

C 0 



crpi 



D 


1 


PPi 




PC0 


p. 


c 





'PPO PPPTIPL SOM06P 



PPO PC 0<Z(f)H 

-PPO PPPriPL SUM 0G P 
PPO PC 0(^(0) P 

"PPO PPPTIPL SUM 07 H 
F^D PC07(0)H 

PPO PC 07 (f)H 



PPO PPPTTPL SUM 07 P 



PPO PC 0&(t)P 
PPO MB 0^(0)P 




UfS 



PPO CPPPy OAi ^"7 L 



PPO PC cb<zr0)p — 1 V 




PPD MB 0G(r)H 1 A 


^^^^^^^^ PPD PC-SQ MB^'-r L 


go 


PPO PC 07 (i)H \ Y 


1 


PPO Me07(0)H 1 J\ 






PPD PC 07(0)H 1 V 

PPD MB 07 (OP 1 J 




iiV) 


MEB1 

Hta 







UNLESS OTHERWISE SPECIFIED 
UNLESS OTHERWISE SPECIFIED 

DtMENSION IN INCHES 
TOLERANCES 

DECIMALS FRACTIONS ANGLES 
± .008 t 1/64 + 0-30' 

FINAL SURFACE QUALITY J 
REMOVE BURRS AND BREAK SHMP 
CORNERS 



MATERIAL 




EQU I PM ENT 
CORPORATION 

MAVNANR. MAB*ACMuaeTT> 



PRD 

PROCESSOR REG. 
BITS 6 a? 



DBS 

Ml I I 



NUMBER 

TTT 



REV. 

C 



1 



MCS M€M 08 ^ 



, Hoa 

csj ^s^$a ^ 



SLa r 




HNf 
















t/ . 






P/ee MB 0s( f)» 



RCC€M BCL H 

PR€ MB 0e(0)f^ 
pec eA/-^<^ ^ 



HP1 



PMB BMSC08H 

<i ssr^cH T — ^ 



pec €M MQH 
MO/2 MO08(1)H 



PMB rMSc (pa H 



pee 



TOAO/9TPAOa09H 
eCB SAJ MEM &-ff H -jiJ 

ppe 09(v/^ 

NOB 

PCD £*J ^ JM1 

csr pst</09 ^ 

PCS eAJ A^^S-ff^^ 

pee p9Cf)^ 

PP£ MB09O)^ 

PMB BMSC 0 ^ 



ppe 09(f) H 

eCfifSBT^CH 



eCC SAJ BS€ H 

pe£ ^^<t^^j!i 
pp£ 0a 





PCC EN BCL H 
ppe MB 09(0)^ 
PPB PC 090) H 

ppe ^C09(1)H 

ppe /?c 09(0)^ 



Mae MQ 09 (f)^ 

PMB rMSC09 H 



jrot 1 


















CTHI 








. MSB 





PCC 

ppe MB 09 OW' 

ppe pc 09(0)f^ 



ppe ci^^er 



PCS £N S^l^T PIQHT ^-J^i 

-ppo pooe^ 07 H- 



HHZ P^£ '^oa££_0BJz 



PCS £^ SHIFT H 

PCS SHIFT LEFT H 
- PP£ PDDEP 09 H 

PCC e^JLS^H 



CSILSt^08 H 



ppe MFi 0a(OH 



ppe 0a(0)H 

PP€ MFi 09(0)H 



PP£MP 09(1) H 





PCC £^ tSti/ H 

PCS £AJ AJO SHIFT H 

PCS £U SHIFT LEFT H 
^p^p PODEB 10 H 

jeCS EH SHIFT eiC^HTH 
-PP£ POOE^ 08 H 

ppe PPIsrii^L SUM 09 L 



PPPCA^fsr 10 L 





3 \^^e^'0-^/c:/B \S9\q 



TNl drtwlng and specificitions, htrtin. ar« ttv* pi«» 
•rty of CHgitat Equipmant Corporation and «h«ti not 
raproduced or co|>i«d or u««d in whole or in part u 
th* basis (or the manufactur* or mI« of itami vvitheM 
written permission. 



jeco €:aj a^TA ago h 

PSF PC f0 O)^ 
CSX ^SM/ f0 H 



4PCB GK/ H 

P^F MB f0(l)H 
PMB BMSC f0 H 



pep PC f0 (t)H ™ 




/SCO ^/V aPTP POO H - 
TOP OPTPPOO ff H - 

eCB SA/M^M^-ff H 
MCSMSM 11 P 



XU 



JPCC &A/ PC a-ft H 

pep PC ti(i)H 



PCO GK/ eSH/^-11 P 
CSX eSi^ ff P 



jece erA/MPS'ti h 
pep MP if(t)H 



eCB eA/ MBS-ff H 

pep MB ff(i)p 

PMB BMSC ff P 

per PC ff(f)H 

eCP S€TPC H 



HK1 



<rre 



pep pperrPL sum f0 c 



ecc EK/ acL H 

PPF MB f0(0)H 
P/?F PC 10(f)H 

pcp EA/ pce-ff H 
pep PC f0(f)H 



ecc EA/-PC H 
PPF PC 10(0) H 

ecc eAy mq h 

MOe MQf0(1)H 
PMS TMSC f0 H 



ecc BAJ 3se H 

pep MB f0 Q)H 
PPP PC f0mH 



ecc FAJ BCL H 
pep MB ff(0)H 

pep PC fi(f)H 

, ecp eA/pc&'ff H 
pep PC fi (i)H 

ecc EA/-PC H 

pep PC 11 (0)H 

eCCBA/MQH 
MQe MQ 11(1)H 



PMB TMSC ff H 



PCC EAJ BSE H 
PPP MB ff(f)H 
pep pic ff(0)H 




ppp cpeer 



ecs EN spipr ex<9PT h 

'PPG PODEP 09 H 

HHZ PPP POOEe f0 L 

PCS «SM/ AJO SHXPTH 

PCS EAJ SPXFT L EFT H 

-PPF pooee ff H 



ecc EA/LSH/P 



PPP MP f0 (f)H 

pep MP t0(0)H 
pep MP 11(0)H 

PPFMP ff(l)H 



ecc EAJ LS^ H 

Hicz pep poose ff l 

PCS €AJ A/O SHIPr H 



HCI 



Hxa 



PCS EAJ SHXPT LEFT H -^f^ 
Pl£ LOW SA/a SPIPriA/ P 



pep pperrPL sum ff l 



eCS EAJ SHXFT ext^HT P 

-P4SP paose f0 H 



ecc COPD MP H 




eCL CCPO PC H ' 



pep eE^ BUS f0 H 



eCL LOPO MB H 



PPF 
MP 10 



PPF 
PC 10 



XCf 



D 1 

PPF 
M8 10 

C 0 



ecc LOPO PC H 



O 1 

PPF 
PC 10 

C 0 



pep POOPESS MPTCP f0'ff H 



ecc COP a mp h ■ 



ecc copopc p- 




eCC LOPO MB H 



O 1 

PPF 
MP ff 

C 0 



Haa 



xut 
j-Aja 



X/9f 



PPF 
PC f1 

C 0 



PPF 
MB ff 



j'ea 



pep eE($ BOS ff p\ 



Hi/a 

ecc LOPO PC p- 



O 1 



PPF 
PC ff 



xoa 



-PPF PPeriPL SUM f0 H 



pep PC f0(f)H 

AM fp P 
f^(0)P 



-Pep pperzpc sum f0 p 

PPF PC 



-pep pperxpc sum ff h 
pep PC ff (0)H 

pep PC ff(f)H 



- PPF PPPrXPC SUM ff p 



PPF PC f0 (1) H 

PPF MB f0(0)H 

PPF PC f0(0)H 

PPF MB f0(l)H 

PPF PC ff(l)H 

PPF MB 11(0)H 

PPF PC ff (0)H 

PPF MB ff(f)H 



PPF PODEfe If C ■ 




PPF CPPPr OA£ f0'ff L 




PPF PC-E-Q MB f0-ffL 



Of 

\E iJ Kaa 




PPF poose ff H 



MZZt 

ua0 



!*9 




UNLESS OTHERWISE SPECIFIED 
UNLESS OTHERWISE SPECIFIED 

DIMENSION tN tNCHES 
TOLERANCES 

DECIMALS FRACTIONS ANGLES 
at .OOS ±1/64 ± caO' 

FIN At SURFACE QyALITY J 




EQUIPMENT 
CORPORATION 

WAVNAftO. MASCACHUSCTTS 



PRF 

PROCESSOR REG. 
BITS I0ail 



CODE 

as 



REV. 

c 



izr 




DtC FORM N( 
ORD 1C2A 




Ul RCfl DSC SET RC H 



Ml 17 \ S1 RCR EN flC 0-5 H 
J22 / ■ 



LI RCfl EN RC 6-1 1 H 



RCR T3 RODS L 



D 



B 



DRN. 

D SHEPRRD 


DATE 

2/20/6 


; 


SBIHiSSIHHBBHBHI mavnai*o.mas*achu«ktt« 




DATE 

2/20/6 


TITLE 

^REGISTER CONTROL R 




Whys 




DATE 

2/20/6 


PROD. 


DATE 


FIRST USED ON 

EP12 


SIZE 

D 


CODE NUMBER REV. 

BS EP12-0-RCR R 


SCALE 


SHEET 1 OF 1 


DiS 


T.l 1 1 1 1 1 1 1 1 1 



R 



This 4rawlftf ciKi •p«elf(6«tior 


«, tttnln, an tl 


w prep. 


•fly of DidlttI E^uipnimt Coff 


orttion and (Ita 


not bo 


rtpndiwid or eepM or tutt 


In wtwlt or in 


port u 


Itio bools Car Urn muHlwIm 


ersAof itMnt 


without 



D 



C 



B 



SLR MUL GO H 
INS N EQ 17 H 
PRfl flC 00 ( 1 )H 
SLfl (MSC^TSS) H 

INS N EQ 17 H 
INS RND H 



RCC £EXTS4 + EXTS5) H 
SLR MUL GO H 



INS N EQ 01 H 
FLK LINK ( 1 )H 



SLR OPRl H 
CPT TS4 t 1 )H 
PRD MB 06 £ 1 )H 



CRT lOT PRUSE CllL 



REVISIONS 


CHK 


CHANGE NO. 1 REV. 




EP1 2-0000_iQ 




RDS 








rP1?'"00036 LB j 
























T 











D2 




E2 


F2 






J2 




K2 


L2 




M2 


N2 

P2 




R2 


" I S2 





01 






MllS 
H25 


CI 







RCC T5 COMP RC L _Jj2 
EREC ENRBLE -RC L „ N2. 



SLR EX TS4 L ^ 

^ M1 1 3 

SLR EC TS5 L R1 ^1 H10 



G 



CPR 8 MODE H R 
RCC EN PC 2-11 H 




F2„. RCC EN PC 



PRG EN PC L_ 



RCB tLJMP + JMS) H 
SLR EX TS3 H 



RCC T5 COMP RC L 



CPT TS3 t 1 )H 
CPS INTER ( 1 )H 




El RCC TS3 JMPS+INTER L 



CST MFTS1 (0)H El 
CPT TS1 t 1 )H Fl 




P2 RCC EN =RC H 




SI RCC (EXTS4 + EXTS5) H 




El RCC EN ID BUS H 



RCC EN LSW H 



G 



Ml 15 
H25 



CPS FETCH SET L _Di 

El 



CPS FETCH B C 1 )H LI 
SLR 2 WORD FORMRT H Ml 



RCB {JMP»*SflVE PC) L „L2^ 
SLR EX TS3 L __M2, 



RCC ST LSW EN L 



Ml 13 
H24 




K1 RCC EN PC 2-11 H 




RCC PC FOR MR H 




N2 RCC SET PC 




Ml RCC ST LSW EN H 




SI RCC EN LSW L 




SLR MUL 


GO H 


K1 




SKH H 


t0)H 


LI 


Ml 15 


INS N EQ 


02 H 


Ml 


H25 









SLR .(MSC^TSS) H _I2_ 
INS N EQ 05 H U2 




SI RCC EN MQ H 



SLR CLOPRhTSS) H F1 
INS N EQ 17 H HI 



CST MFTS2 ( 1 )H J1 
CSI (FILL+EXRM) H _J<i 




CSI KEY ST LSW 


H 


L2 








Ml 13 


CST MFTS1 ( 1 


)H 


M2 


K30 









CPT TS3 [ 1 )H P1 
CST DO £ IJH R1 
CPS FETCH CI }H _S1 



DRN. 

D SHEPRRD 


DATE 

2/20/G 


i 1 


9REIflDSn CORPORATION 


CHK'D. 

J BISONETE 


DATE 

2/20/S 


TITLE 

^REGISTER CONTROL C 
) 


ENa 

1 GRLE 


DATE 

2/20/6 


PROJ. ENG. 

L GALE 


DATE 

2/20/6 


PROD. 

D CRLL 


DATE 

2/20/6 


FIRST USED ON 

EP12 


SIZE 

D 


CODE NUMBER REV- 

6S EP12-0-RCC B 


SCALE 


SHEET 1 OF 1 


OIST. 1 1 1 1 1 1 1 1 1 1- 



Ml 15 
H25 



RCC EN DO LSW L 



■ ' 




: 8 


i 









INS SflM H „Pi- 



CPT TSS B ( 1 )H _R1. 



Ml \3 
K22 




RCD EN fl D H 



CPS BRERK SET H 



H2 . 






MM 3 


J2 . 


L12 



K2 


_R2^ 
















RCD EN DflTR ROD H 



CPT TS3 ( 1 _Pi_ 
LIP TAPE OUT H __R1_ 
CPS T BREfiK C 1 )H __Sl_ 




CPS TAPE SET H ^Hl 




TSS UF t0)H 



LIP CHK SUM TO RC L S|_^i^g^7 
LIP TRPE BUS TO RC L _T|^ 




PRE MB 09 M )L 




V2 ROD EN TAPE BUS H 




CPT TS3 i 1 
108 DRTR IN H 
CPS BREAK ( UH 



SLR IMSC^TSS) L _J11 
INS N EQ IS L J\. 





SusFTVECTOR TO PC L 

Kl RCD EN RELAYS H 




INS MSG H 
INS N EQ m H H| 

CPT TSS B (UH _JO 



P2 RCD EN DRTR BITS H 



+3V L40U1 H ^U2 



PRB flC 03 n IH _JL2. 
RCL LORD MSG 4 H _S2_ 



D 1 

RCD 
EN T 
TRfiP 
M216 

C 0 



CST 10 PRESET 



lZJs 




b 



4 



RCA EN RC 6-11 H 
INS STH H 
CST EN MEM (0)H 



CST MFTSS H 

CST STEP EXRM (0)H 

CSI FILLS H __F2 
CPT TS3 ( 1 m _il2 

SLR (LOPR^TSS) H __J2, 
INS N EQ IG H K2 
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GENERAL 

The VC12 Scope Control consists of electronic circuitry designed to 
convert digital voltage levels into analog voltages for application 
to the input amplifier circuitry of suitable CRT display scopes. 
Timing and logical circuitry designed to permit the display of 
information derived from the PDP-12 central processor and memory 
asynchronously in either of two modes. Point Plotting or Character 
Display, is provided. 



INSTRUCTIONS 



DIS mnemonic 140+20l+i?< 
DSC mnemonic 1740+201-+^ 



DIGITAL TO ANALOG CONVERTER 



VOLTAGE RANGE 

Condition: digital input = 000q 0 v ± .3 v 

digital input == ^^^q -5.85 v ± .3 v 

DEFINITION 

The output voltage range is divided into 512 equal parts ± 1/2 part. 
TEMPERATURE STABILITY 

.02% / ^C 
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TOTAL TRANSITION TIME 

.3% of maximum 

voltage transition 5 fAsec + 25 nsec/ft. 

of output cable length 

DC OUTPUT IMPEDANCE 

lOOnmin. — 200r\max. 
WORST CASE LOAD CONDITIONS 

1 KJflihin in parallel with 5000 pf max. 
MAXIMUM CABLE LENGTH 

200 ft. 

DIGITAL CIRCUITRY 

Input Conditions: 2 TTL unit load at the 

data input from processor 
registers . 

Other digital signals 
are generated on the M711 
logical control circuit. 

DISPLAY CHARACTER 

Two additional register elements, drivers, and weighted resistors 
are provided to add the weighted values of 2 increments and 4 
increments under control of the M711. 

LOGICAL CONTROL CIRCUITRY 



INPUT LOADS 
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OUTPUT DRIVE CAPABILITIES 



BUSY H 10 TTL unit loads 

BUSY L 8 TTL unit loads 

Intensify H 10 unit loads if pol switch - 

Intensify L 10 unit loads if pol switch + 

Intensify A* 20 ma to +3 v 

8 ma to 0 V 



Intensify A is a push pull driver exhibiting 100 
(nominal) drive impedance to ground or plus five 
volts. The polarity switch allows change of pulse 
polarity by connecting the input to the driver to 

either Intensify H or Intensify L outputs . The 
output has an integrator circuit built in to 
limit rise and fall time effects on the analog 
output. 



INTENSIFICATION PATTERN REGISTER 



BUFFER SIZE AND TYPE 

12 bit shift register 

NATURE OF LOAD SOURCE 

1 ' s transfer from memory buffer 

INSTRUCTION EXECUTION TIME 

DIS: <27 + a^^sec where a = .5^sec if width switch is 

MIN position or 
a = lO^sec if width switch is 
MAX position, 

DSC: <27.5 + 1.5a + 2.5b -f .5b 



where a = number of non intensified 
points ** 
b = number of intensified points ** 

The PRR switch sets the time betv/een intensification pulses 
during the execution of the DSC instruction . 



Thus, the third term of the DSC time formula should read as 
written if the PRR switch is in FAST position or +7 . 6b for the 
PRR switch in SLOW position. 
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*** The WIDTH switch sets the width of the intensification pulse. 

Thus, the fourth term of the DSC should read as written 
if the WIDTH switch is MIN or 4- 10b if the WIDTH switch is 
set to MAX position. 

TIMING MODE 

Asynchronous 

NOTE: Execution times indicate the actual duration of 
execution of the display instructions ; because 
of the asynchronous nature of the VC12 control 
the processor is free to execute other nondisplay 
instructions after 3.2y^3ec for DIS instructions 
or 4 . 8^sec for DSC instructions . 

The PDP-12 processor will pause if instructed 
to execute a display instruction before 
completion of a previous display instruction 
unless forced to abort completion of the first 
display instruction in favor of execution of 
the second instruction by the assertion of a 
tape interrupt. 



LOGICAL FUNCTION of VC12 shall be as illustrated on prints 

FD-PDP12~j2f-17 
FD-PDP12-j?-18 
FD"-PDPl2-0-2j2f 
FD-VC12-0-4 

CHARACTER DISPLAY 



CHARACTER SIZE 

Defined by a flip flop storage element in conjunction with 
circuitry in the logical control and Digital to Analog Converter 
modules • 

The flip flop storage element is jam loaded from the contents 
of AC bit 4 by pulses produced during the execution of ESF 
instruction (Code 0004). C (AC4) = 1 indicates half size. 
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POINT INCREMENT SIZE 



Half size: 24 mv. ±3 mv.* 



Full size: 48 mv. ±5 mv.* 



On a VR12 adjusted to display a 6.75 inch by 
9 inch image, half size character point incre- 
ments shall be .026 inches on the vertical 
axis and .035 inches on the horizontal axis; 
and full size character point increments shall 
be .052 inches on the vertical axis and .070 
inches on the horizontal axis. 



THE ANALOG CIRCUITRY , CONTROL AND PATTERN INTENSIFICATION REGISTERS 
shall be constructed that the beam will be directed on 
the CRT to two parallel 6 point lines, the points of which 
are to be intensified by a 1 in the appropriate memory 
bit as indicated in the diagram below. 



6 m<-fm 0 

1 1 

8 2 

9 ^T'^^ 3 

10 4 

11 it^-m 5 



DISPLAY CHANNEL 



A flip flop storage element shall be provided to apply to an 
appropriate output pin a digital voltage capable of driving up to 
10 TTL gate input loads. 



Load Source (channel flip flop) 



bit 0 of the alpha register 
referenced if a DIS instruction, 
or memory loc j2fj2fJ2fl if a DSC 
instruction. 



"AND" logic gates must be provided at the CRT display logically 
select the intensification pulses defined to coincide with the 
analog points to be displayed on either channel as defined by the 
logic level. 
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TITLE 



GENERAL DESCRIPTION 



The VCI2-C VR20 Color Display Control is a one module 
option to the PDP-12 computer. it adds the logic to the 
VR14 scope control (VCl2--j2f) necessary to operate a VR20 two 
Color Display. 

The following ECO's are required before installation 

of the VC12-C: 



ECO Description 

EMl2-^j2f^3 9 Change wiring to 

scope portion of 
EMI 2. 

12-00096 Adds required wiring 

to internal scope 
cable 7006238 and 
BC12A 

EM12-00051 Adds required wiring 

to EMI 2. 



PROGRAMMING 



There are four instructions unique to the VC12-C option. 
A summary of these is given below. For reference the stand- 
ard VR14 display instructions* are described also. 



^Reference Specification A-SP-VC12-0-5 
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TITLE 

VC12-C INSTRUCTION SUMMARY (LINC MODE) 

MNEUMONIC CODE DESCRIPTION 

000"^ If the accumulator =14 the ESF 

instruction will set the VR20 
to red mode. If the AC=10 the 
green mode will be set. l/o 
preset sets the green mode. 

RSKP 447 + 201 Skip on red mode if 1=0 

Skip on green mode if 1=1 

^S^P 446 + 201 Skip on color not ready if 1=0 

Skip on color ready if 1=1 
Used after the ESF instruction 
to indicate the VR20 has switched 
colors 



VC12 INSTRUCTIONS (REFERENCE) 
MNEUMONIC CODE 

DIS 140 + 201 + <;J 



DSC 



1740 + 201 + JB 



DESCRIPTION 
Display a dot. 

If 1=0 the contents of the regis- 
ter is the horizontal coordinate, 
If 1=1 the contents of incre- 
mented by one is the horizontal 
coordinate . 

If bit 0 of the contents of = 0 

channel 1 is set. If bit 0=1 
channel 2 is set. 

In all cases the AC holds the ver- 
tical coordinate 

Display character instruction dis- 
plays at 2 X 6 dot matrix. The 
address of the pattern word is 
either taken from the contents of 
fi^ (1=0) or contents of JB + 1, 
(1 = 1) 
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NOTE : 

Previous to this option line codes 0466 and 0467 were 
implied unconditional skips. Any programs that use these codes 
and are to be customer modified to utilize the color scope will 
require redefining these codes. 

Programs written on the dial assembler are unaffected be- 
cause dial defines the skip as 0456. 



PROGRAM EXAMPLE 

This routine illustrates a method of displaying two dots 
at center screen on the VR20. One dot will be in green on 
channel 1, the other in red on channel 2. 



MNEUMONIC 



Start, 



*20 
LDA 
XADDl 
STC ALPHA 
LDA I 

10 

ESF 

DSKP I 
JMP. -1 
CLR 

DIS ALPHA 

LDA 

XADD2 

STC 

LDA I 

14 

ESF 

DSKP I 

JMP,-1 

CLR 

DIS ALPHA 
JMP START 



XADDl, 
XADD2, 



1400 
5400 



ADDRESS /CONTENTS 



4020/1000 

4021/0045 

402 2/4002 

4023/1020 

4024/0010 

402 5/0004 

4026/0466 

4027/6026 

4030/0011 

4031/0142 

4032/1000 

4033/0046 

4034/4002 

4035/1020 

4036/0014 

4037/0004 

4040/0466 

4041/6040 

4042/0011 

4043/0142 

4044/6020 

4045/1400 
4046/5400 



ALPHA -2 
DSKP =446 



COMMENT 



/Store Address/ 
/of X Coordinate/ 

/into the register 
/Put green mode ^ 
Ao. into AC. 
/set green mode, 
/done switching green? 
/no wait. 

/set vertical coord. =0 

/display a green dot, 
/store address of, 
/X coord, plus channel, 
/2 Into the register. 
/Put red mode no.-^ 
/into the AC. 
/set red mode* 
/Done switching to red? 
/No wait» 

/set vertical coord=0. 
/Display A red dot. 
/Do it all again, 

/X coord. Chan 1 
/X coord. Chan 2 

/^defined for assembler 
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TITLE 



GENERAL SPECIFICATIONS 

NOMINAL COLOR SWITCHING DELAYS: 

Red to Green 1.6 MS 
Green to Red .3 MS 

DETAILED DESCRIPTION 

The M7601 module is utilized only when changing or testing 
color status on the VR2 0. 

Initially "IOC l/O presset L" sets the pre-color flip-flop 
to the green mode. The first instruction following sets the 
scope to green via signal "CoL Busy + TPS" The color flip- 
flop is part of the A615 D/A module located in slot F36. When 
a program color change is initiated "RcL LD MSC 4 H^' toggles 
the pre-color flip-flop. The one shot applicable to the color 
change is triggered and at TPS time (if no display in progress) 
the color flip-flop is set to the desired mode. The VR20 scope 
starts changing color. During this period no display is allowed 
because "CoL DSC Busy H" is asserted for the length of the de- 
lay. Any attempt at displaying will hang the processor in 
internal pause. 

The active one-shot enables the other input to the "INS 
N E0 6 H" gate and the instruction 0446 will cause a skip^ 
At any time^the "INS or EQ 07 H" gate reflects the color the 
scope is inland can be sampled by the 0447 instruction. 

INSTALLATION AND ACCEPTANCE 

1. Insure ECO's EM12-0039, EM12-00051 and 12-0j3096 
are installed. 

2. Install red wires as per the hand wiring list on 
print D-CS-VCI2-C-C0L. 

3. Install the M7601 module into slot D36. 

4. Adjust the delays at pin d36b1 for 1.6 MS (red to 
green) and .3MS (green to red) . Use main DEC 12- 
D6BC or the sample program attached. 



5, The VC12-C will be considered acceptable upon successful 
completion of mainDEC 12-D6BC. 
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scope: The following information details the function and 
operation of the KW-12 - R«al Time Clock Option 
for the PDP-12. 
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ENGINEERING SPECIFICATION SBWi continuation sheet 



K3^12 Real Time Clock 



FllQ.^ti onal Description 

_ The KW-12 is a PDP-12 Option that may be used to measure 
intervals or count events with a great deal of flexibility 
in addition, to a 12-bit counter the KW-12 has a crystal con- 
trolled programmable time base and three external input channels 



Logically the KW-12 contains the following sections. 



a.) Clock Cont rol R egister 



The Clock Control Register is set by an iot in- 
struction and controls the rate of the time base 
and the mode of counting. 



^loGk Enable Register 



The clock enable register is set by an IOT in- 
struction and selectively enables each of the 
three input channels and the clock interrupt line 
A special function of the Clock Enable Register 
is to permit presetting of the Clock Counter. 



CloSlS. Buffer Preset Register 



The Clock Buffer Preset Register stores data being 
transferred from the A/C to the Clock Counter or 
from the Clock Counter to the A/C. 



d.) Clock Counter 



The Clock Counter is a 12-bit Binary Counter with 
an over-flow indicator. The contents of the Clock 
Counter may be transferred to the Buffer Preset 
Register or the Clock Counter may be preset by the 
Buffer Preset Register. 

e.) Prog rammable T ime Base 

The Programmable Time Base provides pulses to the 
Clock Counter according to the rate set in the 
Clock Counter Register. 
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External input Channels 

Three External Input Channels are provided to 
record external events. Each channel contains 
an adjustable threshold Schmitt Trigger and 
gating set by the Clock Enable Register. All 
three channels may actuate the Clock interrupt 
or cause the contents of the clock Counter to 
be transferred to the Clock Buffer Preset Reg- 
ister. In addition, channel 1 and 3 have 
special capabilities as noted below: 

1) Channel 1 

An event at channel 1 may be used as an input 
to the Clock Counter. 

2) Channel 3 

An event at channel 3 may be used to reset the 
Clock Counter. 



Nominal Input Voltage Range 
Input Type 
Input Resistance 
Input Threshold 

Slope 



Minimum duration input pulse 

Maximum Permissible Input 
Voltage 



+ 5 Volts 
differential 
10, 000 ohms 
variable between 
-5 and +5 
Selector switch 
or 50 Hz line 
frequency 
2 ysec 



+ 50 volts 
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Clock Control Panel 

Location ^ behind door on left side of the front 
of the PDP-12. 

Input Jack Type - 3 conductor phone plug 

Output 

This receptacle permits the input signal to be con« 
nected to another external device or to the analog 
input jacks of the A-D Converter. 

Operation 

The K/7^12 is connected to the PDP«12 as a standard 
I/O device with device select code 13. Each data 
transfer from or to the clock requires 4.25 usee. 
All instructions for the IOT~12 have the following 
form : 

Mnemonic* (613x)g where x is (1-7) ^ the instructions are 

as follows: 

Octal Code 

CLSK 6131 Skip on Clock Interrupt 

Interrupt Conditions 

a) Enable Event 1 Interrupt H) and 
Event 1 (1) 

b) Enable Event 2 Interrupt (1) and 
Event 2 (1) 

c) Enable Event 3 Interrupt (1) and 
Event 3 (1) 

d) Enable Overflow Interrupt (1) and 
Overflow (1) 

CLLR 6132 C(AC)™^c (Clock Control Register) 

The AC is unchanged 



*Mnemonic defined in DIAL PMode only. in LMode user must 
define symbol himself. 
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Clock Control Register 

Count Not Not Not 

Ra te Reg, Mode Reg, Used U sed Use d 

00 01 02 03 04 05 06 07 08 09 10 Tl 

CO CI C2 MO Ml M2 

SiiTi. Sim, Sim, 
Ch, 1 ch. 2 ch. 3 
Event Event Event 



Count Rate Reg. Counting Rate 

CO CI C2 

0 0 0 stop Counter 

0 0 1 400 KHZ 

0 1 ' 0 100 KHZ 
Oil 10 KHZ 

1 0 0 1 KHZ 

110 Rate of input Channel 1 

1 11 Stop Counter (Providing 

Channel 1 enabled - other- 
wise rate = 0) 

Mode Control Reg. 
MO Ml m2 Counter runs as selected rate and 

0 0 0 overflows every 4096 counts. Over- 

flow remains set until cleared 
with 6135 instructions. 

0 0 1 ^Counter runs afe selected rate. 

Overflow causes C (Buffer Preset 
Reg.) to be transferred to the 
Clock Counter which continues to 
run. Overflow remains set until 
cleared with 6135 instructions. 



*Whenever mode control register M2 goes from 0 to 1 the 
Clock Counter is cleared. 
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Mode Control Reg. 



^ 10 Counter runs at selected rate, when 

the following occurs, ' ' o Jlock Counter 
is transferred to the Buffer Preset 
Register and the Counter continues. 

Enable Event X (1) and Event x (1) 
X= 1,2,3 

^ 11 Counter runs at selected rate. When 

the following occurs C (Clock Counter) 
is transferred to the Buffer Preset 
Register and the Clock Counter con- 
tinues to run either from the present 
count or zero as shown. 



Enable Event X (1) and Event X (1) 
X= 1,2 Clock Counter continues 
from present count. 

Enable Event 3 (1) and Event 3 (1) 
also causes the Clock Control 
Counter to be cleared 



100 ) When MO is a (1) the occurrence of overflow is used 

101 ) to trigger the a/b Converter if a-D Control also has 

110 ) FAST-SAMPLE flip-flop set. The remaining two mode 

111 ) control bits are decoded exactly as above. * 



CLAB 6133 C (AC) — c (Buffer Preset Register) The 

AC is unchanged 

CLEN 6134 C (AC) C (Clock Enable Register) 

Enable Register Bit 

00 - 03 Not used ^„ , 

r\A ORed 

0^ <^ (Buffer Preset Register)— ^C (Clock Counter) 



*This bars A-D conversion starts by the SAM instruction. 
A — D conversion starts with Clock Overflow only; loaded 
into AC by SAM instruction only. 
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04 cont'd. If mode control register M2 (1). 

05 Enable Interrupt when Overflow (1) 

06 Enable Interrupt on Event (1) 

07 Enable Input Channel (1) 

08 Enable Interrupt on Event 2 (1) 

09 Enable Input Channel 2 

10 Enable Interrupt on Event 3 (1) 

11 Enable Input Channel 3 

CLSA 6135 Clock status is inclusive ORed into the AC. 

The clock status bits are then cleared. 

AC Bit 

00 Overflow (1) 

01 - 05 Not used 

06 Event 1 (1) 

07 Pre-Event (1) 

08 Event 2 (1) 

09 Pre-Event 2 (1) 

10 Event 3 (1) 

11 Pre--Event 3 (1) 

If both Event X (1) and Pre-Event X (1) then 
2 or more events have occurred on Channel X 
since the previous 6135 instruction. 

* Over f,loto£,..£Xipr" flop should be cleared with "hhe C i l35. ..lac-i pg Aoifr 
to uie hit inffltguetioiifc 
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CLBA 6136 C (Buffer Preset Register) > C (AC) 

CLCA 6137 C (Clock Counter) —♦C (Buffer Preset 

Register) C (AC) 
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CONTINUATION SHEET 



TITLE 



1) ADl2r AM12, AG12 Specifications 
Analog Input 

Input Voltage Range: AD~12, AG 12 

AM- 12 

Input Resistance AD-12, AG12 

(normal noninverting connection) 
(inverting input connection) : 
AM=12 



Common-Mode Rejection: AD12, AG 12 
(source IMP <2S0) 

AM-'12 

Common-Mode Voltage Range: AD12, AGl2 



Input Protection: AD-12, AGl2 



Overvoltage Recovery Time: AD12, AG12 8 jjisec 
Frequency Response: AD12, AGl2, AMl2 



Parameter Pots: AD12 



Long Term Stability (1 hour) 
Multiplexer Performance 
Number and Type: 



+1 volt 
+5 volts 

+2>o 

70 k n , 300 pf in parallel 
35 k, 300 pf in parallel 
9lO meg. ohms, 300 pf to 
s^ilected multiplex 

25 db worse case 

35 db typical 

No. com. mode re j . 

+3.5 volts from system 
fault line ground 

+67 volts from fault line 
indefinitely 
120-volts rms for 5 sec. 
+ 8 volts indef. 



0- to 30-kHz flat 
60-kHz 3-db down 

8 10-turn parameter pot- 
entiometers are provided. 

1- h to 2 turns at each 
extreme are beyond the A 
to D range. 

Better than 1% for + 30C. 



16 FET multiplex switches 
expandable to 32 (AM- 12) 
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Iimil CONTINUATION SHEET 



TITLE 



1) AD12, AM12, AG12 Specifications cont'd. 

A/ d Performance (see Note 1) 

Resolution: 10 bits ±k LSB + .1%/°C 

for Inputs to ch. 10-^ 37 

Conversion Rate: 50 kHz 

Sample Acquisition Time: 5 [xsec (+1 lasec) 

Aperture Time: 200 nsec 

Mechanical 

Precision-stabilized power supplies, input amplifiers, sample- 
and-hold multiplexers and analog- to-digital converter modules are 
located with the memory in the PDP-12 main frame. Connection is 
made to the data terminal section 4io the left of the console. 

Analog parameters may be set in by precision lo turn potentio- 
meters. 

Analog input jacks are provided to accept standard three-con- 
tact phone plugs. 

Inverting inputs must have idc resistance less than 250 J2 in 
all input conditions. 

No temp or long term stability is implied for parameter pots. 

AM12 inputs have a small current leakage, similar to a cap- 
active charge, as the channel first becomes selected under some 
conditions. This leakage is less than 3 ma for a period not to 
exceed 1 jjisec. 

Note 1 - Newer ADl2 ' s use A405 sample and hold and a M7600 A-D 

Control Module. This newer version has a faster sample 
rate. See sheet 8 of this specification. 
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TITLE PARTS ALLOCATIO'T OF AD12, AM12, AG12 



Qty. 
4 
2 



1 
1 
1 
1 
1 
1 



Part # Use in AD12 

A214 8 Analog Preamplifiers 

A131 16 Multiplex FET 

Switches 

A215 Pot. Filter Cap., Zen- 

er Ref . & Bootstrap Amp. 

* A405 Sample and Hold 
A811 A/D Converter Mod. 

* M7600 A/D Control Logic 
12-3185^2 Regulated Power Supply 



Location 
E30 to E33 
D32, D33 



700-6045 



Bracket 



700-7964 Analog Panel 

Connects to ADC with 
Cable 

Terminated in G783 con, 

700-5963 Relay Input 

Panel — 8 Phone Plug 
Recept . 

Cable Terminated in 
G783 



D34 

E34, F34 

C35, D35 

C36 

Lower Right 
of Memory 
Panel 

To Left of 
PDP-12 Console 



Print Ref> 
AD12-0-YADA 

adi2-0--;ad 

AD12-0-YADA 
AD-12-0-YAD 

AD-12-0-yAD 
AD-12-0-YAD 
AD-12-0-YADC 
UA-PDP-1 2-0-0 
700-6045 



(^CS- 
y AD- 



-700-7964 
700-5964 



F33 AD-12-0-yAD 
Below Power /^CS-700-5963 
Switch Panel / AD-700-5963 



F32 



AD-12-0-YADA 



* AD12 ' s pre-wired to EMl2 Rev U or lower use A404 and M760, 
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TITLE PARTS ALLOCATION OF AD12, AM12, AG12 - cont. 



Qty . Part # Use in AM12 

2 A131 16 Multiplex FET 

Switches 

Input Connector 



Location 



D30, D31 



Print Ref. 
AD-12-0-YADB 



F30, F31 AD-12«0-YADB 



Qty. Part # Use in AG12 

8 A214 Analog Preamplifiers 

Input, Relay Panel 



Location 
E26-E29 
F26-F29 

F30-F31 



Print Ref. 
AD12-0-YADB 

AD-700-6046 
ADl2"J2f-YADB 
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TITLE 



1) Set Ch. 0 pot about 5 turns from either end. 

2) Connect pin D34n2 to D34F2. 

3) Run AD TST Program with all sense switches 0. 

** 4) Adjust A404 Sample and Hold offset until Ch. 0 reaches 
the threshold point of +0 and -0 volts. 



<2) 



5) Remove D34N2 to D34F2 connection. 



6) Turn parameter potentiometer slowly 10 turns over the full 
range. Assure that each count is displayed on Ch. 0 dis- 
play. Repeat this test on each of the remaining parameter 
pots. to 2 turns at each end of the pot do not offset 
the number displayed.) 

7) Insert EDC Prec . Voltage source in channel to be tested; 
set to 0 volts, then adjust offset pots on respective A214 
to the switching point of +0 and -0 volts. 

OFF s er 







A2IM 

















Note: 



If the boards have been tested in the module test 
facility, bias has been preset. If the bias has 
not been preset, place A214 on module extender and 
insert a phone plug with the following circuit in 
place of the EDC plug. 




Adjust the bias pot on that channel to assure ij2f 
volts display. 



B\AS 



See Sheet 8 of this specification for A405 layout. 
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TITLE 



Replace EDC and assure t0 volts. 
Readjust offset if necessary. 

sf Set EDC to H-,985; adjust gain to indicate +776 readout on 

channel under test. 
9) Increase EDC voltage to +.995; assure +777. 

10) Set EDC at -.985r assure -776 reading. If necessary, slightly re 
adjust the offset pot on the A214 in question, but insure that a 
reading of +0 or -0 (or the ±0 threshold) is still present when 
EDC is set to 0 volts. See step 7. 

11) Record voltage of switching indecision point for the numbers 
-770 to -777 and +000 to +007; assure non is less 1 nor 
greater than 3 mv. 

12) Repeat steps 7 through 12 for successive analog channels. 

* 13) A note about the other pots on the A404: Only the offset 

pot should be adjusted in the normal set-up procedure of the 
PDP-12 analog-to-digital converter . 

* Use step 13 on Sheet 8 of this specification when A405 is installed. 

If inadvertently other pots are adjusted, the following infor- 
mation may be helpful: 

Pot A (marked on board) is the amplifier balance 

Pot B is gain. This adjustment is 

very fine; being only t,2% 
misadjustment would not be disasterous. 

Pot C is pedistal^to adjust this look at 

pin AV2 sample chan. 0 and jump back. 
1,^ hOL-o T»n€-->| 




Adjust this voltage to hold exactly equal to sample voltage. 



Pot D 



No normal machine mode facilitates 
readjustment. 



The analog preamplifiers are designed with bias circuitry to 
simplify change of input characteristics from DC to AC sources 
for signals applied to the noninverting input. The inverting 



DRA 108 
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NEWER ADl2's 

When A405 and M7600 are installed, the following performance 
specifications hold; 

A/D Performance 

Resolution: 10 bits ±h LSB + 

for Inputs to ch. 10-^37 

Conversion Rate: 69 KHz 

Sample Acquisition Time: 3 usee (+1 usee) 

Aperture Time: 100 nsec 



Steps 4 and 13 are modified as follows: 



4) Adjust A405 Sample and Hold offset until Ch. 0 
reaches the threshold point of +jZf and -0 volts. 

PQX A Of f set>---Fine 



A405 



13) A note about the other pot on the A405: Only the 

offset pots should be adjusted in the normal set- 
up procedure of the PDP-12 analog-to-~digital con- 
verter. 

Pot A (marked on board) is the amplifier balance 

The analog preamplifiers are designed with bias 
circuitry to simplify change of input character- 
istics from DC to AC sources for signals applied 
to the noninverting input. The inverting input 
must at all times be driven from a low DC impe- 
dance. 
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MADE BY J. FLEMING 
DATE 3/21/69 


CHECKED K. Russ 
DATE 4/2/69 


SECTION 

1 


ENG •=>^>.q^.^,v,rnU.' 
DATE ^\!.\6'-i 


PROD C^CC'^.M^'L. 
DATE Hfl/b'l 


ISSUED SECT. 

1 


IT P M 

i 1 C Vl\ 

NO. 


DWG NO. /PART NO. 


DESCRIPTION 


1 


E-IA-7407254-0-0 


CHASSIS, FAN HOUSING 


1 
























2 


D-MD-7406948-0-0 


COVER, FAN HOUSING 


1 
























3 


1209942 or 1209942-1 


FAr 


4 
























4 


9006022-1 


SCR PHL HD PAN #6-32 X 3/8 SST 


4 
























5 


1209379-01 


PIN #60619-4 AMP 


4 
























6 


9006859 


SPACER 1/4 AF X 3/4 X #6-32 


2 
























7 


C-IA-7405083-0-0 


TERMINAL STRIP 


1 
























8 


9006024-1 


SCR PHL HD PAN #6-32 X 1/2 3ST 


16 
























9 


90065601 


m'T KEr'g-1f6-33 


























10 


1209350-03 


HOUSING SOCKET MATE-N-LOK 


2 
























11 


9006021-1 


SCR PHL HD PAN #6-32 X 5/16 


3 
























12 


9006633 


WASH INT TOOTH #6 


7 
























13 


9107430-29 


WIRE #18 AWG STRD TWP (RED & WET) 


a/r 
























14 


9006997 


CONN SLDS #42025-1 AMP 


12 
























15 


9107305 


TUBING SHRINKABLE #14 X 9/16 lG RED 


8 
























16 


A-DC-7406899-0-0 


FAN DECALS 


























17 


9006121 


SCR, SELFTAPPING 8-32 X 3/8 LG 


16 
























18 


9008202 


FAN CLIP 


16 
























19 


9007031 


TIE WRAP SST-IB PANDUIT 


5 
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